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Yiew from the Top of Manhattan Tower, Looking East, Showing the Footways for Constructing the Cables. 




In the Foreground is the Anchorage, on the Farther Edge of Which Are Seen the Saddles Over Which the Cables Will Pass. Beyond Are the Two Towers. 

BUILDING THE FOOTWAYS FOB TBS STBlNGING OF TEE MANHATTAN BBIDGE CABLES.— [See page 76.] 
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THE POLLUTION OF NEW YORK HARBOR. 

The incumbency of his distinguished office by. Mayor 
McClellan will be notable for the important public 
works inaugurated during 'his administration which 
have. to do > with that most important of all civic in- 
terests, the health of the inhabitants. The construc- 
tion of the Catskill water supply is due largely to the 
wisdom and persistence of the mayor; and we are 
glad to note that he is now interesting himself in an- 
other sanitary question which has long been pressing 
for serious consideration. We refer to the pollution 
of New York harbor, which has been allowed' to in- 
crease to a point at which there is a loud call for 
thorough investigation, to determine just what the 
extent of this evil is at the present time. The matter 
has been under discussion in a more or less desultory 
way for many years, and for some time there has been 
in existence what is known as the Metropolitan Sewer- 
age Commission ; but so many contrary opinions were 
held by the members as to the actual extent of the pol- 
lution and the proper remedial measures to be under- 
taken, that the mayor decided upon a change in per- 
sonnel and a thorough reorganization. New York bay 
and harbor represent, it is true, a large body of water; 
but the growth of population around its shores has 
been so rapid that it is quite a question whether the 
bay is not receiving more sewage than it can properly 
dispose of. Moreover, the problem has been rendered 
more serious by the proposal to discharge into the 
bay the sewage of the manufacturing towns which lie 
in the Passaic valley. Ultimately the question is likely 
to become the subject of litigation; and, in view of 
this, it is desirable that exact figures should be avail- 
able as to the amount of sewage now emptied into these 
waters. The famous litigation between the cities of 
St. Louis and Chicago over the question of the pollu- 
tion of the Mississippi by the drainage from the Chi- 
cago Canal showed the necessity for the possession of 
ample statistical data; and it is felt that the exact de- 
termination of conditions in New York harbor cannot 
be too quickly arrived at. 

— — — — — «di» ■ 

GOOD WORK IN THE RAINY SEASON AT PANAMA. 

The bulk of the material which is being excavated 
at Panama is of a character which renders it particu- 
larly susceptible to the disintegrating influences of 
rainy weather. It loses its consistency and becomes 
•more or less "greasy," with the result that it has been 
exceedingly difficult to keep the tracks in the Culebra 
Cut, and those over which the excavated material has 
to be hauled for many miles to the dumps, in proper 
line and level. Unless constant vigilance is exercised 
in maintaining the tracks, trains are liable to derail- 
ment, and the whole traffic of the line on which the 
mishap occurs may be held up for a considerable 
period. In the earlier attempts to construct the canal, 
the falling off in the amount of excavation in the rainy 
season was very great; but under the present excel- 
lent administration, and thanks to the highly-skilled 
corps of engineers and foremen', the difficulties have 
been mastered. There is, of course, a reduction in the 
total output of this time of the year, but the rate of 
excavation per month is still maintained at a high 
figure. Thus, the total excavation on all the divisions 
of the canal during the month of May was 2,702,897 
cubic yards; and although, compared with the previous 
month, the total amount of excavation was 593,200 
cubic yards less, it must be remembered that the mean 
rainfall was 12.8 inches greater. The total amount 
excavated from the canal prism in May was 2,525,887 
cubic yards. Comparing this with the amount taken 
out in May, 1907, the total excavation this year is 
1,685,238 cubic yards greater, and this in spite of the 
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fact that the mean rainfall- for May of this year was 
14.7 inches, or 7.6 inches greater than during May of 
last year. Again, the total excavation in the Culebra 
division during the month was 960,840 cubic yards. 
This is a decrease of 281,734 cubic yards, as compared 
with the amount excavated in April; but compared 
with the work done during May, 1907, the excavation 
by steam shovels in the Culebra division was 39 per 
cent greater, and the average output per shovel per 
day was about 10 per cent greater, and this in spite 
of the fact that the rainfall in May, 1908, was about 
52 per cent greater than in May, 1907. 

For the month of June the results are even more 
creditable, the grand total of excavation being 3,060,307 
cubic yards, of which all but 165,316 yards was taken 
from the canal prism. This is a new record for the 
rainy season, being 356,384 yards more than the record 
for May, and only 419,963 yards short of the highest 
dry season record, that of March, 1908. 
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dition, habit, and a hundred settled usages, national, 
commercial, and domestic, will always be ready with 
a strong protest against any interference with that 
symbol of unchanging order, the clock. 



MORE DAYLIGHT FOR RECREATION. 

It is not often that a measure of such a startling 
character as the Daylight Saving Bill is introduced in- 
to the English House of Commons. The fact that the 
momentous changes advocated by the bill are pro- 
posed by William Willett, a member of the Royal 
Astronomical Society, suggests that the measure may 
not be so chimerical as might be supposed. Naturally, 
the first dispatches relating to the subject were some- 
what incomplete, and have led to not a little misunder- 
standing, both as to the aims of the measure and the 
manner in which its provisions are to be carried out. 
Later advices giving fuller particulars show that it 
is proposed during part of the spring and autumn, and 
the whole of the summer, to advance the clocks 
throughout the whole country, moving the working 
day forward, with a view to including within the work- 
ing hours a longer stretch of daylight. The change is 
to be made gradually. At 2 o'clock on the morning 
of each Sunday in April the clocks would be set for- 
ward twenty minutes, the result of which would be 
that during the first week of April the workingman 
who usually rose at 6 o'clock would actually rise at 
5:40 A. M. ; and instead of quitting his work at 5 P. 
M., he would actually leave at 4:40. During the sec- 
ond week of the month, although he rose by the clock 
at 6 A. M., by the sun he would rise at 5:20 A. M., 
leaving his work at 4:20 P. M. During the last week 
of the month he would rise at 4:40 A. M. by the sun, 
thougTi still by the clock at 6, and his work would 
be over by 3:40 P. M. Mr. Willett believes that the 
change would be sufficiently gradual to prevent its 
being apparent, or causing any physical or other in- 
convenience. The total amount of daylight saved in 
the mean latitude of England would be in April, 23 
hours; in May, June, July, and August, 164 hours; 
and in September, 23 hours — a total for the six months 
of 210 hours. Among the commercial advantages urg- 
ed in favor of the change is that railroads, factories, 
and commercial houses which are large users of gas 
and other artificial light, would realize a saving by 
these additional nine whole days of daylight of $15,- 
000,000; whereas as against the change it is urged that 
it would completely disorganize the railroad service 
of the country, besides causing various commercial 
and other complications of a troublesome character. 

To the average individual, however, the most attrac- 
tive feature of the proposed change is that it would 
greatly lengthen the spring, fall, and summer even- 
ings, and afford a long stretch of daylight for recrea- 
tion during the most pleasant period of the twenty-four 
hours. Visitors who have sojourned for any length of 
time in England or in continental countries in the 
same or higher latitudes, have appreciated the long 
duration of twilight during the summer months, 
darknes^ not setting in during the longest days until 
from 10 o'clock P. M. to midnight. In the more south- 
erly latitude of the United States, the path of the 
sun across the zone of twilight being less oblique than 
in the latitude of the British Isles, the period of 
twilight is much shorter; with the result that even 
on the longest day of the year, darkness sets in 
soon after 8 o'clock. Consequently, the period of 
recreation between dinner and dark is so short, that 
there are certain forms of outdoor recreation in which 
it is not worth while to engage. The advancing of 
the clock by one hour and twenty minutes, however, 
would render the spring, summer, and autumn even- 
ings the choicest of all periods of recreation, the sun 
being low and the temperature moderate. It has been 
uggested that, in view of the delightful conditions which 
characterize our so-called Indian summer, it would 
be advisable, should any such change ever be contem- 
plated in this country, to restrict it to the four months 
from August to No.vember inclusive. The advantage 
of a long daylight evening for such sports as yachting, 
rowing, golf, tennis, and automobiling are indisput- 
able. 

After all said and done, however, whether the Eng- 
lish measure be passed or not, it is unlikely that any 
daylight bill of this kind will be introduced into the 
United States, at least for many decades to come. Tra- 



RELATION OF THE GAS PRODUCER TO LOW-GRADE 
FUELS. 

In a recent letter of the Secretary of the Interior 
to the Senate, transmitting the results of investiga- 
tions by the government of the fuels of the United 
States, certain important facts relating to tests made 
with low-grade fuels in gas producers are related, 
which have an important bearing upon the question 
of the conservation of the mineral resources of the 
country. The report says that the tests have shown 
that many fuels of such low grade as to be practically 
valueless for steam furnace purposes, including slack 
coal, bone coal, and lignite, may be economically con- 
verted into producer gas, and may thus generate suf- 
ficient power to render them of high commercial 
value. Coal as high as 45 per cent ash, and lignites 
and peats high in moisture, have been successfully 
converted into producer gas, which has" been used in 
operating gas engines. It has been estimated that 
on an average there was developed from each coal 
tested in the gas producer plant two and one-half 
times the power developed when used in the ordinary 
steam boiler plant, and that relative efficiencies will 
probably hold good for the average plant of moderate 
power capacity, though this ratio may be greatly re- 
duced in large steam plants of most modern type. 

It was found that the low-grade lignites of North 
Dakota developed as much power wlien converted into 
producer gas as did the best West Virginia bituminous 
coals when utilized under the steam boiler. In this 
way lignite beds underlying from 20,000,000 to 30,- 
000,000 acres of public lands, supposed to have little 
or no commercial value, are shown to have a large 
value for power development. This is of importance 
to the West and makes possible a great industrial de- 
velopment there. 

In the fuel-testing plant, with the best Kanawha Val- 
ley coal, the steam plant produced 0.28 horse-power per 
pound of coal per hour, and the gas producer 0.96 horse- 
power, or 3.43 times the efficiency for the producer 
gas plant over the steam plant. The remarkable fea- 
ture in these tests was the comparison between the 
Kanawha Valley coal under the steam boiler and the 
lignite in the producer gas plant. The former under 
the boiler produced 0.28 horse-power per hour, while 
the lignite produced 0.30 horse-power per hour when 
operated in the producer gas plant, or 1.07 times the 
power of the best steam coal burned in a boiler fur- 
nace. 

It became evident early in the fuel investigations 
that the greatest possible saving and consequent pro- 
longation of the life of the fuel resources of the coun- 
try might be had through a more rational utilization 
of the low-grade fuels. In the bituminous coal fields, 
especially in the Middle West and Southwest, where 
the coals are poor, the coal bed may run but 2 or 3 
feet of good merchantable steam coal, but to mine this 
the entries and drifts must be opened to a height of 
6 feet. This means that from 2 to 4 feet of material, 
even containing quite a quantity of medium grade coal, 
is thrown on the dump heap. Means of burning the 
whole coal as mined, or of burning the "bone" coal 
alone, may be devised which will make the entire pro- 
duct mined of value for heating and power purposes. 



A NEW PROCESS FOR THE MANUFACTURE OF COPPER 
WIRE. 

A new process for the manufacture of copper wire in 
one operation from crude copper, such as Bessemerized 
copper bars, has been perfected by Mr. Sherard Cow- 
per-Coles of London. The scope of the invention is 
the electro-deposition of the copper on a revolving man- 
drel or drum running at a critical speed, this latter 
having been determined by rotating a cathode in the 
form of a cone, that portion which gave the smooth- 
est and toughest deposit being the critical speed for 
the conditions under which the copper was deposited. 
Very dense copper is produced by this means, which 
has a considerably higher tensile strength than that 
obtained by the orthodox process of annealing and 
drawing or rolling. 

The theory of the process is that each molecule of 
copper as electro-deposited is burnished or rubbed by 
the friction of the electrolyte on the mandrel, insuring 
a more homogeneous metal than is possible by apply- 
ing great pressure to a large mass of metal by swaging, 
rolling, or drawing. 

Copper so electro-deposited crystallizes at right 
angles to the surface on which it is deposited ; this 
fact has been turned to account by making a spiral 
scratch which must be V-shaped on the mandrel, so as 
to cause the crystals to make a weak line of cleavage. 
If the scratch is rounded at the base the crystals form 
radially, and no weak line of cleavage is produced. 
Four or' five miles can be made on a mandrel. The 
strip is unwound and passed through a set of dies to 
remove the burr or fin and to form a round, section. 
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THE HEAVENS IN AUGUST. 

BY HENRY NOKKIS RUSSELL, PH.D. 

The evening skies, which for a long time past have 
been brightened by the presence of one or more of 
the planets, now lose them for a time. Mercury, Mars, 
and Jupiter are all behind the sun this month, and we 
cannot see them. Venus is a morning star and Saturn 
does not rise till late in the evening. Only the dis- 
tant Uranus — to the naked eye a mere speck of light 
just seen on the darkest night — is in sight when the 
night begins. 

We will none the less find much of interest in the 
starry heavens. 

Looking south, we see the outlines of Scorpio and 
Sagittarius, which are never better seen than at this 
time. Above them, along the Milky Way, are the con- 
stellations of which we also spoke last month. Aquila, 
with the bright star Altair, the small groups Sagitta 
and Delphinus, that splendid constellation Cygnus, and 
right overhead Lyra, with the steel-blue Vega, Cepheus, 
and Cassiopeia, are in the northeast. The blank space 
below the pole contains the modern constellation Cam- 
elopardus (the Giraffe), one of those introduced in the 
sixteenth century by the astronomer Hevelius, to fill 
the gaps between the ancient and conspicuous ones. 
The Little Bear and the Dragon are above the pole, 
the latter reaching almost 
to the zenith. The Great 
Bear fills up most of the 
northwestern sky. The 
three pairs of stars which 
mark the paws are almost 
setting. 

Leo is almost gone, and 
Virgo follows him below 
the horizon. The great red 
star almost due west is 
Arcturus. His neighbors 
in the constellation, 
Bootes, are above him. 
The Crown (Corona) and 
Hercules lie on the line 
between Arcturus and 
Vega. In the latter con- 
stellation, about one-third 
of the way from the star 
if toward £, the naked eye 
sees a speck, which a 
field-glass shows as a 
fuzzy spot, with two small 
stars near it. A telescope 
of moderate power reveals 
that this patch of light is 
a "globular cluster" of 
faint stars. There are 
thousands of them densely 
crowded at the center and 
thinning out at the edge. 

Many such clusters are 
known and catalogued, 
but this is the finest one 
visible in our latitude. 
Two, both far in the south- 
ern hemisphere, surpass it. 
How large the stars in 
such a cluster really are 
we do not know, much less 
how they came to flock to- 
gether as they do. But of 
one thing we may be sure. 
The aspect of the heavens 
as seen from one of the 
stars in such a cluster, or 
from a planet revolving 
about it, would be far 
more brilliant than our 

own. From a star in the middle of the great cluster 
in Hercules, at which we have been looking, even the 
fainter and more distant stars of the cluster would 
look as bright as the brightest stars do to us, while 
the nearer ones would be brighter still. The heavens 
would appear studded with thousands of brilliant stars 
among which it would be a hard task for science to 
pick out the few that did not belong to the cluster, but 
were really far outside. 

An observer at the edge of the cluster would see a 
yet stranger sight. One-half of the heavens — on the 
side where the center of the cluster lay — would be 
nearly blank in comparison, though even there the 
few outliers of the cluster, being relatively so near, 
would probably contribute more conspicuous stars 
than all the universe beyond them. 

South of Hercules we find Ophiuchus and Serpens, 
as our map shows. Along the eastern horizon we 
see a new set of constellations which have just risen. 
Capricornus is farthest to the right, about due south- 
east. Then comes Aquarius, whose most easily recog- 
nized figure is a little group shaped like a Y lying on 
its side. The star { shown on the map, is at the fork. 
Next comes Pegasus, the familiar "great square" 
standing om one corner. North of this is Andromeda, 
still very low down. The great nebula, which is easily 



visible to the naked eye, can be found with the aid of 
the map. 

The planet Saturn rises almost exactly due east about 
half an hour after the time for which our map is 
drawn. 

THE PLANETS. 

Mercury is morning star till the 20th, when he 
passes behind the sun, and is thereafter evening star. 
He is visible only during the first week in the month, 
when he rises a little before 4 A. M. At this time he 
is in Gemini south of the stars Castor and Pollux. 

Venus is morning star and reaches her greatest 
brilliancy on the 11th. She is also in Gemini and is 
exceedingly conspicuous, rising before 2 A. M. for 
most of the month. 

Mars is in conjunction with the sun on the 22d, 
and is practically invisible all through August. Jupi- 
ter is also in conjunction on the 17th, and the same 
remark applies to him. 

Saturn is in Pisces and rises at 9 P. M. in the middle 
of the month. Uranus is in Sagittarius a little south- 
east of the star ir shown on the map. In looking for 
it care must be taken not to take one of the two con-, 
spicuous naked-eye stars east of ir for the planet. The 
latter is below these two and much fainter than 
either. Its slow eastward motion relative to the 




At 11 o'clock: July 7. 
At 10 % o'clock: July 14. 
At 10 o'clock: July .22, 



At 9ft o'clock: July 30. 

NIGHT SKY: JULY AND AUGUST 

stars will make its identity sure. It can barely be 
seem with the naked eye even under the best condi- 
tions, and to observe its position a field glass is neces- 
sary. Neptune is in Gemini and comes to the meri- 
dian about 3 A. M. 

THE MOON. 

First quarter occurs at 5 A. M. on August 5, full 
moon at midnight on the 11th, last quarter at 4 P. M. 
on the 18th, and new moon at 6 P. M. on the 26th. 
The moon is nearest us on the 12th, and farthest 
away on the 26th. She is in conjunction with Uranus 
on the 9th, Saturn on the 15th, Venus and Neptune on 
the 22d, Jupiter and Mars on the 26th, and Mercury on 
the 27th. Of the visible conjunctions, none is close. 

Princeton University Observatory. 

— « • > — — — — — 

The new rail specifications of the Pennsylvania Rail- 
road contain one requirement which should result in 
some decidedly interesting information concerning the 
cause of failures of rails in service. This is the mark- 
ing of each rail with a letter indicating the portion of 
the ingot from which it came. It has been found by 
the Philadelphia and Reading Railway that two-thirds 
of all the rails which fail are rolled from the top of the 
ingot, and the next largest percentage of failures is 
among the rails from the bottom of the ingot. 



IMMORTALITY OF MICRO-ORGANISMS. 
A problem far more intensely discussed by modern 
scientists than the immortality of the soul is the 
immortality of certain micro-organisms, viz., the low- 
est of all living creatures, which are constituted by a 
single cell. 

As pointed out by G. Katsch (Der Zeitgeist, Berlin, 
April' 27, 1908) this problem was first enunciated by 
Weissmann in 1882, in the following manner: 

Single-cell organisms are not subject to natural 
death. Endowed with the capacity of multiplying un- 
ceasingly by subdivision they may be called immortal. 
Multicellular organisms, on the other hand, being' sub- 
ject to decay after a given period, are mortal. This 
at first sight appears quite plausible. If, in fact, a 
small amoeba be taken to surroundings in which it is 
sure to find some nutritive substance, and in which it 
is protected against any noxious influences which 
may result in a violent death, it will never be seen 
to die, even after a considerable length of time. How- 
ever, the nucleus, after some time, will lengthen and 
narrow at its middle, and eventually will subdivide 
imto two parts, while the surrounding protoplasma 
will likewise separate into two parts, each of which 
will receive one-half of the nucleus, so that two 
amoebae will exist in the place of one. This process 

of multiplication under 
favorable conditions will 
go on indefinitely, and so 
far from being any decay, 
life will be multiplied. 

Although multicellular 
organisms may thus wear 
out, like machines, in or- 
der eventually to die, 
there is only a violent 
death possible in the case 
of amoebae or protists, each 
of which thus in a certain 
sense continues its life 
from the primeval times 
at which its species has 
sprung up, onward. Nor 
should it be objected that 
life being characterized 
by an exchange of matter, 
it is not the same sub- 
stance whose life has been 
maintained for thousands 
of years. The renewal of 
substance, in fact, goes on 
very gradually, so that 
there is a material con- 
tinuity of organism which 
in spite of an eventual 
complete renewal still re- 
mains unaltered, just as 
the population of a city, 
while being gradually re- 
newed entirely, yet main- 
tains itself. However, this 
problem may as well be 
considered from another 
point of view. Supposing 
the amoeba to be subdi- 
vided into two identical 
daughter cells; it is im- 
possible to ascertain in 
which of these the orig- 
inal amoeba is continuing 
its life. It would be ab- 
surd to assert that the in- 
dividual is continued in 
both self-contained beings. 
A similar puzzle is met in 
connection with certain 
inferior animals, such as earthworms and polyps, 
which can be subdivided by simply severing their 
bodies. It would be feasible to attribute to each of 
the daughter amoebae half of the individuality of the 
mother cell, as each new generation of amoebae would 
then constitute an ever smaller fraction of the indi- 
viduality of the original amoeba. In fact, it would be 
far more rational to suppose that while there is no 
death, the end of the individual is determined by its 
subdivision, each of its products being a new indi- 
vidual, which continues the existence but not the indi- 
viduality of the former. 



At 9 o'clock: Aug. 7. 
At 81/. o'clock: Aug. 14. 
At 8o 'clock; Aug. 22. 



Covering Material for Steam Pipes. — Rice flour, rye 
flour, cow hair, and beet-root molasses of each- 1 part 
boiled with 300 parts of water and gradually stirring 
the while, 86 parts of fossil meal (kieselguhr) added. 
The mass is applied in several layers so that at last 
a coating 1M, inches thick is formed on the luke-warm 
pipes. The weight of a quantity sufficient for a sur- 
face of 40 inches square . would be about 13 pounds, 
after drying 3 pounds. The paste sold under the name 
of "steam economy" consists of 450 parts water, 40 
parts of clay, 78 parts of fossil meal, 14 parts of cow 
hair, 7 parts linseed oil, 7 parts rye flour, 5 parts beet- 
root molasses. 
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SOME HOME-MADE WEATHER INSTRUMENTS. 

BY B. LEONARD BASTIN. 

There is no gainsaying the fact that fishermen and 
those Who spend a great deal of their time in the 
open air become very skillful weather prophets without 
the aid of any instruments at all. For ordinary folk, 
however, it is most desirable to acquire a few of the 
more simple weather contrivances by 
means of which it is possible to discover 
the prevailing conditions. It is a very 
easy matter to construct these devices, 
and one which anybody of average ability 
can undertake. Not a few of the aids to 
weather lore which are mentioned in the 
present paper have been accredited by me- 
teorological experts, and many are of real 
value in the study of this important 
science. 

One of the earliest principles in me- 
teorology is the determination of the 
amount of moisture in the atmosphere. 
To arrive at an exact estimate is of course 
only possible with the help of the hy- 
grometer — an instrument of a rather 
elaborate nature. But there are many de- 
vices by means of which changes in the 
moistness of the air may be shown, some 
of them exceedingly easy to arrange. Per- 
haps the simplest form of all, known to 
every housewife in the coast towns, is the 
suspended piece of seaweed. Any kind 
of the common brown algse answers the 
purpose admirably. A small bunch tied 
together and hung up on a wall shows 
the excessive humidity in the atmosphere 
which often precedes rain by becoming 
damp and flabby. 

A very ingenious contrivance is the old- 
fashioned "weather house," largely made in Switzer- 
land. It is arranged in such a way that two figures 
act in response to the twisting of a piece of catgtit. 
The material, supported by a wire, controls the move- 
ments of a little platform on either end of which is 
placed a model. Excessive moisture in the air causes 
the catgut to twist, and turn the platform round, so 
that the man emerges from one of the doors 'in the 
front of the house. Reverse conditions of the atmo- 
sphere bring about the contraction of the catgut, and 
the platform swings back, thus bringing the figure 
of the woman into prominence at her particular door. 
The making of a weather house is quite a simple af- 
fair and how to set about the construction may be 
judged from the picture giving a "peep behind the 
scenes." If properly made the contrivance is a fairly 
reliable weather prophet. 

In the study of the weather it is very important, to 
be able to register the constant changes which take 
place in the weight of the atmosphere. Air is light 
or under low pressure at a storm center and the winds 
blow toward the low pressure center from- the high 
pressure areas. To indicate variations in the weight 
of the air the barometer was designed, and as its 
movements have a most important bearing upon com- 
ing weather some kind of a "glass" is a necessity. An 
interesting device not uncommonly to be seen in 
country places is the water barometer. It is com- 
posed of a two-pound glass jar and a glass oil flask. 
The jar is about half filled with water, and the flask 
put head downward into the liquid. Placed in a shady 
position, where the temperature is fairly even, it will 
be observed that the height of the water in the neck 
of the flask is constantly varying — in fact it is acting 
on the same lines as the more elaborate barometer. 
In order to obtain some idea as to the movement of 
the water, it is a good plan to mark the stem of the 
flask off into tenths of an inch. This may be accom- 
plished by means of a glass cutter, scratching the 
lines as regularly as possible round the neck. A little 



experience will soon teach the owner as to how much 
importance to attach to the movement of the water 
barometer. However, a decided rise is a good sign 
of fine weather, while when the water is low down in 
the tube stormy weather may be expected. Various 
kinds of storm glasses have been constructed from 
time to time to indicate a generally disturbed condition 




A Canons Frog Weather Glass. 



A Rome-Made Bain Gage, 



Of the atmosphere. One of these has long been recog- 
nized by experts as of real value to the meteorologist. 
It is composed of a glass tube, say, about nine inches 
in length and closed entirely at one end. Fill this 
with a mixture of 2% drachms of camphor, 38 grains 
of niter, and 38 grains of salammoniac; all to be 
dissolved in 9 drachms of alcohol and 11 drachms 
of water. Of course any chemist would supply this 
mixture to order. When the material is obtained, 
carefully fill the tube with it. The open end of the 




A Simple Weather-vane. 

tube must now be stoppered with a cork, and over this 
stretch a piece of parchment and firmly tie this down. 
Now with a large needle pierce a hole through the 
cork, so that there will be a certain admission of air 
to the contents of the tube. The tube should be put 
into a case, and the sides marked off in the manner 
indicated in an accompanying illustration. A close 
watching of this instrument will soon acquaint the 
observer with the significance of . the appearance of 
the material. In fine weather the. curious feathery 
look is much restricted, but as a change is about to 



take place the formation will spread upward, entirely 
occupying the whole <Jf the tube if the conditions are 
likely to be very stormy. 

A few leeches kept in a covered jar of fresh water 
are said to be interesting indicators of weather to 
come. During calm, still conditions, the creatures 
will remain in a quiescent stage, but at the approach 
of rain or wind this will be much altered. 
The leeches become exceedingly restless, 
and move about with curious jerks as if 
they experienced an uneasy sensation. The 
frog is said to be a weather prophet, too. 
Fill a jar about half way up with water, 
and place a small frog inside. Set in the 
jar a small wooden ladder, which will 
project several rounds above the level of 
the water. In fine weather the frog will 
clamber up the ladder out of the water, 
while at the approach of less settled condi- 
tions, it will retire beneath the surface. 

In the preparation of any forecast, the 
quarter from which the wind is blowing 
must always be taken into consideration. 
There is no better evidence of the direc- 
tion from which the wind is blowing than 
a smoking chimney. However, if a fairly 
elevated position is available, a weather 
vane may be used. It is essential that the 
device be put in a fairly exposed place, as 
its movements will be rendered unreliable 
if the breeze be made to eddy by local ob- 
structions. A simple vane may be sawed 
out of a single piece of wood with a fret- 
saw. The best plan is to procure a slab 
of wood free from knots, and about a quar- 
ter of an inch in thickness, twelve inches 
wide, and eighteen inches long. When the 
arrow has been cut out it should be 
smoothed down and given two or three coats of paint. 
At the point of balance pierce a hole through the 
shaft of the arrow. The vane may be balanced by 
cutting a deep V in the rear end and by weighting the 
point with sheet lead. Cut two pieces of sheet metal 
to act as "washers" for the top and bottom of the 
shaft and then pivot the vane to the top of a broom- 
stick with a straight wire nail. A touch of oil to in- 
sure that the vane revolves quite easily, and the home- 
made article is practically complete. The weather 
vane may now be fixed up on the top of a garden 
house or barn. 

A very important part of weather observation con- 
sists in keeping a record of the amount of rainfall in a 
certain locality. It is not a very formidable matter to 
construct a rain gage, which would answer all reason- 
able requirements. 

Obtain a metal funnel, which should be five inches in 
diameter. This should be made of copper, or if a tin 
article only is available, the metal should be carefully 
painted so as to prevent rust. Next get a glass bottle 
which shall hold about a quart, the mouth of which 
is about an inch across. The lower part of the funnel 
should fit well down into the neck of the bottle, so that 
there is no space between the sides. To make a better 
joint it is just as well to introduce a ring of rubber, 
first stretching the material round the tube of the 
funnel, and then placing the latter in the bottle. It 
is essential to buy a measuring glass, and when doing 
so to state the diameter of the opening which will 
collect the rain. The glasses are specially worked out 
for the purpose, and usually measure down to the 
hundredths of an inch. The rain gage when completed 
should be placed in as open a position as far as 
possible away from any trees or buildings. In order 
to make it secure against being overthrown by a 
rough wind, it is as well to bury the lower part of the 
bottle in a hole in the ground, of course in such a 
way that it may be freely removed when the daily 
measurement of rainfall is taken. 




The Water Barometer. 



Rear View. The Weather House. Front View. The Seaweed Hygroscope. 
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IRRIGATION 03? THE YUMA VALLEY. 

BY DAY ALLEK WILLEY. 

One of the most important and interesting projects 
connected with the reclamation of arid territory in 
the Southwest is technically known as the Yuma pro- 
ject, as it is intended to irrigate an extensive territory 
located in the Yuma Valley and bottom lands adjacent 



strength to confine the waters of the rivers when in 
flood. The problem to be solved was how to secure a 
foundation for the levees and other works, and a 
form of protection against the flood waters which 
would prevent the barriers from being badly damaged 
if not entirely washed away by the flood currents. 
The plan adopted was decidedly unique from an engi- 
neering standpoint, as 
it was decided to de- 
pend upon earthworks 
guarded by wooden 
dams or abatises to 
check the flow of water 
against them. When it 
is stated that the 
levees considered neces- 
sary will when com- 
pleted extend a dis- 
tance of nearly 75 
miles on the Colorado 




Reversed Abatis. Note 
Accumulation of Driftwood. 

to the Colorado and Gila rivers in 
the States of California and Ari- 
zona. As is well known, the Colo- 
rado forms the western boundary 
of Arizona and a portion of the 
southern boundary of California. 
The Gila River enters it from the 
east a short distance from the 
town of Yuma in the extreme 
southwestern corner of Arizona. 
These two watercourses provide an 
abundant supply for the area to be 
irrigated, which for the present 
will comprise about 100,000 acres. The topography of 
the country and its formation make the work of con- 
structing dams, canals, and suitable storage reservoirs 
unusually difficult. There is no natural formation of 
which engineers can take advantage, as in many other 
portions of the West, where nature has thrown up 
rock walls which can be utilized in storing the water 
supply. As readers of the Scientific American are 
well aware, the Colorado has for years been forming 
a bed for itself, annually carrying down an immense 
amount of silt in solution, which is deposited along 
its course. The Channel of the Gila is somewhat sim- 
ilar to the Colorado, and this stream also is subject 
to very sudden and extreme changes in the volume of 
water, so that especial care must be taken to protect 
irrigation works against floods. 

When the question of irrigating these bottom lands 
of California and Arizona was considered in 1904, the 
engineeis of the Bureau of Reclamation decided that 
the best way to construct permanent works would be 
to erect a diversion dam across the Colorado River 
at a point below where the Gila flows into it. It 
would be necessary, however, in the opinion of the 
engineers, to have elaborate protection for the dam, 
and embankments large enough and of sufficient 



it has been thoroughly tested by exposure to flood 
currents, with the result that no damage of impor- 
tance has been done to either the concrete structure 
or the protecting banks. 

The extensive mileage of levees is partly necessary 
to protect the main irrigating canals, of which there 
will be one on each side of the Colorado. The canal 
on the Arizona side will be 16' miles in length, the 
one on the Colorado side 10 miles in length, making 
a total of 26 miles and serving 138 miles of laterals, 
by which the water will be distributed over the bot- 
toms. The water will enter the canals through gates, 
while pumping machinery will be installed at several 
points, where it will be necessary to raise the water 
supply to a higher level to serve the laterals. It is 
calculated that the dam, which is the only one of its 
kind in this country, will be of sufficient capacity to 
fill the main storage reservoir, which will have an 
area of 10 square miles. The dam is known as an 
India weir dam, being of a design which has been 
very successfully employed in- East In- 
dian irrigation, where it is usually con- 
structed of wood. 

In building the dikes or levees, much 
of the labor is done by scrapers and 
plows drawn by horses, as the soil being 
stoneless and soft can easily be heaped 
up and graded to the proper level. The 
work of building these levees is quite 
similar to the artificial embankments 
formed to restrain rivers in the South, 
the width at the bottom usually being 
several times the width at the top, al- 
though' the crest of the embankments is 
ample to permit the building of railway 
tracks here and there, thus using it as 
a roadway. As the quantity of concrete 
required would be so great that it would 
be far too expensive to use in protecting 
the levees, and deposits of natural stone 



Construction of Brush Fencing and Matting. 






and Gila rivers, an idea of the 
magnitude of this work alone 
can be gained. 

The diversion dam' or La- 
guna dam, as it is called, will 
extend for a distance of 4,780 
feet across the Colorado at a 
point 12 miles from the town 
of Yuma. Owing to the friable 
foundation of the river chan- 
nel, the dam is of enormous 
width in proportion to its 
other dimensions, being 267 
feet wide on the bottom, al- 
though but 19 feet in height. 

It will require 356,000 cubic yards of concrete to com- 
plete, and have a displacement in the water equal to 
the weight of 600,000 tons. This may be called the 
main work, and it is about two-thirds completed at 
the time of writing. Before work was begun, how- 
ever, it was necessary to build a very extensive coffer 
dam as well as other temporary barriers to drain the 
river bed, so that a foundation could be laid. Work 
was also begun upon the levee protections referred to, 
until the construction has reached such a point that 
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Teams at Work on the Yuma Levee. 

are too far distant to De employed, the main defense 
of the levees against the flood currents, as already 
stated, is woodwork in some form. This is obtained 
from timber tracts in the vicinity. Young trees are 
used extensively, the trunks being cut into suitable 
lengths, and used for the foundation of the matting 
or abatis. This foundation is fastened securely to- 
gether, and upon it laid- smaller limbs, their ends 
pointing up and down stream like the fascines of 
ancient fortifications. Bunches of brushwood and 




Partly Completed Portion of Yuma Levee, Showing Brush Work Constructed 

Along the Levee. 



Detail of Abatis. Note the Mats on Which It is Constructed and How 
Framework is Fastened Together. 
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shrubbed. form the next layer, being worked in among 
{he boughs beneath. In . another form of wooden 
framework, posts are driven into the earth deep 
enough to secure a firm foundation, in which they 
hold rigidly. Then a sort of fence is made by nailing 
limbs of trees from post to post. The face of this 
fence is further protected by driving piles into the 
earth in front of its upstream face. Both in the 
front and rear of the fence are . arranged layers of 
boughs and brushwood, sometimes covered over with 
earth and sometimes left bare. 

These dikes are intended not only to protect the 
embankments, but to be land makers. Each extends 
outward from the levee a certain distance into the 
river channel, but at such an angle that it will catch 
driftwood and other flotsam which may come down 
the stream. This material will be piled against it, 
and as the mass enlarges, it will constitute a stronger 
barrier against the flood. The idea is similar in some 
respects to the jetties which have been constructed at 
various points on the Mississippi, not only to lessen 
the course of the currents and eddies against the 
embankments, but to restrain the debris on the sur- 
face, thus using it as a reinforcement to the bank, 
preventing it from becoming a dangerous menace 
when the river is in flood. 

One of these levees has been completed from the 
town of Yuma to the site of the dam, and its brush- 
work " defenses have been finished for a distance of 
about seven miles. Another levee has been completed 
from Yuma to the Mexican boundary, a distance of 
20 miles. This section has already been called upon 
to resist several floods in the Gila, and has withstood 
the impact of the waters without a break, although it 
contains no stonework whatever, and its composition 
including its dikes is merely earth and wood. In 
completing plans for the Yuma system, the engineers 
in charge had to consider another diffi- 
cult proposition— how to free the water 
in the rivers from the detritus which is 
held in solution at all seasons of the 
year, especially during high water. If 
the canals were to be filled directly from 
the rivers by the usual headgates, such 
a deposit would be carried into them 
and their branches that frequent excava- 
tion would be necessary to keep the 
ditches from being filled. As the water 
distribution in this way would be im- 
practicable, the plans decided upon in- 
cluded arrangements for intercepting the 
deposits carried in solution to such an 
extent that the water entering the canals 
will contain but a small percentage, even 
during the flood season. While the 
Laguna dam will divert the water of the 
Colorado into the main canals described, 
it will be really of more importance in 
forming what might be called a settling 
basin. Here the velocity of the current 
will be restrained, and a pool formed, 
permitting such precipitation. But the 
brushwood dikes described will also be 
an important adjunct in this respect, 
especially during high water. They are 
not intended to prevent the water from flowing 
through them to a certain extent, but to check the 
current. During this operation much of the detritus, 
it is expected, will be caught against the dikes, and 
thus they will serve to filter/ the streams. 

The Yuma project is expected to be entirely finished 
next year when water will be available for the hun- 
dred thousand acres mentioned. The soil to be treated 
has been analyzed, and found to be of an extremely 
fertile character when sufficiently moistened, while 
the climate is favorable for the raising of crops native 
not only to the temperate zone but the tropics. Yet 
this is a country of which the scientists have said, 
"It has no bottom," owing to the great depth of 
alluvial soil which covers the natural surface, carried 
down by the Colorado and its tributaries. Conse- 
quently, the work of the Reclamation Service in con- 
structing irrigation works of such magnitude in this 
region is an engineering feat of no little importance. 
m 1 ■ I m : — 

Prof. Forbes's Theory of Jupiter's Eighth Satellite. 

The great distance of Jupiter's eighth satellite from 
the planet, and its retrograde motion, which are mat- 
ters of profound interest in the astronomical world, 
have led Prof. George Forbes, F.R.S., to advance an 
interesting and reasonable suggestion in regard to this 
celestial object. 

"While speculation is premature," says Prof. Forbes, 
"it is impossible to resist the conjecture that there 
is a bare possibility that this new satellite is really the 
long-lost LexelPs comet which was discovered in 1770, 
with a periodic time of five and one-half years. In 
August, 1779, this comet approached Jupiter within 
0.01 of the earth's mean distance from the sun and has 
not been again observed." 

At that distance Jupiter's attraction exceeds that 
Of the sun in proportion of at least 200 to 1, and the 



distance from one of the satellites may have been very 
small and in this way, Prof. Forbes thinks, it is not 
impossible that the comet may have been diverted into 
an elliptic orbit round Jupiter, and a retrograde motion 
round the planet would be as likely to ensue as a direct 
motion. 

The learned English professor concludes his obser- 
vations by saying: "Should further observations re- 
veal a moderate eccentricity the impossibility between 
this satellite and Lexell's comet will be proved." 

Disturbing attraction of the outer planets has ever 
been a hard question for the astronomer — involving the 
question of orbits in limitless space either parabolic 
or elliptical, on which so much depends in astronomi- 
cal calculations. Laplace, the eminent French astron- 
omer, worked for years on the problem, which has 
arisen in this recent discovery, in the orbit of the 
giant member of our solar system. Laplace found that 
when an irregular comet passed closely in front of a 
larger planet its velocity would be retarded to such 
an extent that it would fall into an elliptical orbit and 
become periodic. If the planet were Jupiter it would 
be said that the comet had been "captured" by Jupiter 
and belonged to Jupiter's family. Its aphelion point 
would then remain near Jupiter's orbit, as Jupiter's 
mass is greater than all the other planets combined 
and its influence over comets is proportional to its 
mass. 

Bacteria and "Molecular Motion" Seen .with the 
Naked Eye. 

Very' fine particles suspended in a liquid perform 
oscillatory movements which were first observed by 
the English botanist Brown and are known as Brown's 
molecular motion. The phenomenon, which, until re- 
cently, has been observed only with microscopes of 
high power, is very conspicuous in the milky sap of 




Section of Completed Portion of Ynma Levee. 
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the Euphorbia, which holds in suspension very fine 
globules of resin and caoutchouc. As the diameter of 
the largest of these globules does not exceed 1/50,000 
inch, while the diameter of the smallest object that 
can be perceived, in the ordinary manner, with the eye 
is about 1/2,000 inch, no hope of observing the phenom- 
enon with the naked eye was entertained; but Prof. 
Molisch of Prague has discovered that the motion 
may be made visible by a method of illumination simi- 
lar to that which is employed with the microscope. 
A drop of the sap is placed on a glass slide which is 
held in a vertical or slightly inclined position before 
the eye and observed by the transmitted light of a sun- 
beam which strikes the glass obliquely. When the 
proper position has been found by trial the molecular 
motion suddenly becomes visible as a rapid flickering 
and dancing of the globules, which are tinged with 
beautiful colors due to diffraction. The brilliancy and 
distinctness of the picture are increased by placing a 
black background a couple of inches behind the glSSSi 
The visibility of the phenomenon trader these condi- 
tions is probably due to the enlargement, by diffrac- 
tion, of the retinal images of the globules 

Bacteria, which are in general much larger than the 
Euphorbia globules,' have been seen with the naked eye 
by Prof. Molisch hii the same manner. 
. ; — : i m m 

The American Society for the Prevention of Cruelty 
to Animals will shortly begin experiments with a new 
method for killing animals. Henry Bergh, the treas- 
urer and former president of the society, has invented 
an air- gun of large size, ■working like a pneumatic 
hammer. The society some time ago offered a reward 
of $500 for an improved and humane method for, 
slaughtering purposes. Mr. Bergh thinks his inven- 
tion fulfills the requirements of the society for an im- 
proved device for slaughtering animals. 



The $25,000 Transvaal Slope Drill 
Competition. 

We have already briefly referred to the Transvaal 
stope drill competition, which has been organized by 
the Transvaal government and the Transvaal Cham- 
ber of Mines. The London Engineer publishes the 
following additional information: 

The object of the competition is to obtain a small 
drill capable of economic use in narrow stopes on the 
Witwatersrand, which are at present worked for the 
most part by hand labor. It is stated in the rules 
that no entry will be accepted in respect of a machine 
which weighs more than 100 pounds. It is desirable 
that the machines should be as light as possible. The 
main part of the trials or competition will, it is 
thought, extend over a period of six months. In order 
to reduce the entries for the prolonged underground 
test to a number that can be conveniently handled, 
elimination trials will^ be held successively on the 
surface and underground. Only those machines which 
have passed the surface elimination trial will be 
allowed to enter the underground elimination trial. 
At the conclusion of the latter trial the committee 
will arrange the entries taking part in the chief test 
in the order of merit with regard to footage drilled 
and air consumed, and will then decide which may 
enter the competition. Two machines of each entrant 
will be run for 300 shifts each by day and night con- 
tinuously, with the exception of Sundays and legal 
holidays. The length of shift will be of equal dura- 
tion on each mine. The mines and working places in 
which the competition will be carried out will be 
selected by the committee, and, so far as practicable, 
each entry will be run for an equal period in each 
stope in each mine selected. 

During the competition the machines will do ordi- 
nary mining work, in accordance with instructions 
given to the miners. Not more than two 
holes on any rig-up shall be counted, 
unless the committee expressly sanction 
it. The competing machines will not be 
required to cut pillars, box holes, etc. 
Numerous other regulations dealing 
chiefly with spare parts are given which 
we have not space to reproduce here. 
The last two rules state that the air 
pressure must not exceed 75 pounds per 
square inch, or be less than 60 pounds 
per square inch. The air consumption 
of each machine will be tested on the 
surface at least once a month during the 
competition. 

Handsome rewards are offered to the 
winning machines. The first prize is 
$20,000 and will be awarded to that 
group of machines for which the total 
cost, when divided by the total footage 
drilled by them during the competition, 
is least. The second pgize of $5,000 will 
be awarded to that entry which is consid- 
ered by the committee to be the second 
best. The right is reserved, however, in 
case of two or more entries showing ap- 
proximately equal results, to ignore 
small differences in points, and award 
the prize to that entry which is considered most suit- 
able for the conditions prevailing upon the Rand, hav- 
ing regard to weight, general design, ability to drill 
deep holes, freedom from stoppages and breakdowns, 
facility of handling, and suitability for narrow stop- 
ing. Those who are interested in this competition 
should apply to the secretary of the Transvaal Cham- 
ber of Mines, 202 Salisbury House, Finsbury-circus, 
London, E. C, England, for a copy of the regulations. 



Providing for Future Railroad Ties. 

The Santa PS system is perfecting plans for a forest 
of eucalyptus trees in San Diego County, California, 
from which to obtain a steady supply of crossties. A 
ranch of 8,000 acres has been purchased for this pur- 
pose, and as a start 600 acres will be planted. It is 
estimated that in eighteen years the company will be 
able to harvest from six to eight ties to a tree, and 
keep up the harvest thereafter continually. 'At present 
the Santa F6 system uses about 3,000,000 ties annually. 
In eighteen years the company thinks it will be able to 
obtain from its forest 7,000,000 annually. 

The growing scarcity of timber suitable for ties, 
with a resultant increase in their cost, has led eleven 
roads, including the Santa Pg, to start forests. Ten 
roads in the East have already planted in their re- 
spective forest sites thousands of catalpa, black locust, 
red oak, pin oak, and chestnut. The Santa F6 has 
selected the eucalyptus because of its rapid growth and 
adaptability to the climate of California, New Mexico, 
and Texas. 

Eucalyptus ties in Hawaii are said to last fifteen 
years. East of Albuquerque the Santa F6 is using 
Georgia pine. At present both the Santa Fg and 
Southern Pacific are using many thousands of redwood 
ties on the coast. They are also getting oaken ties 
from Japan. 
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Improvements In Whaling Methods. 

To the Editor of the Scientific American: 

Whaling as it is practiced to-day is not very differ- 
ent from whaling of thirty years ago. The appliances 
for catching the whales, the manner of extracting the 
oil from the blubber, and the methods of converting 
the meat and bones into marketable products are 
about the same. 

The most noticeable development in whaling at 
present is the employment of large old steamers as 
stationary floating factories in place of fixed perma- 
nent structures ashore. However, these floating fac- 
tories as they are operated at present must of neces- 
sity form only a transition stage in the development 
of this manner of whaling. They are all fitted with 
appliances for working the blubber only; the carcases 
are flensed lying alongside the vessel in the water, 
and after most of the blubber is removed the huge 
masses of meat and bones are left to drive before the 
wind and tide. Last season the catch from South 
Georgia, South Shetland, and the Falkland Islands 
amounted to about 40,000 barrels of oil divided among 
seven companies. The average yield of oil given up 
by one of the largest companies was about twenty- 
five barrels per whale. This means that about 1,600 
carcases were let adrift in one season! Mankind of 
to-day does not take kindly to wholesale waste of such 
proportions, and it must only be because the British 
government is uninformed about the matter that this 
state of things is allowed to pass on. No license 
ought to be issued to any company except under obli- 
gations that the carcases are worked up. Quite re- 
cently a Norwegian company with a capital of about 
$250,000 was formed to carry on sealing and whaling 
around Kerguelen Island and it is the intention of the 
company to work up everything. The managers figure 
on a net profit of forty per cent on the capital in- 
vested, as based on the experience gained from an 
expedition to the same waters last year. And Kergu- 
elen Island is just as far from the markets as is South 
Georgia. 

In the March number for this year of the Norwegian 
Fishing Gazette (Novak Fiskritidende, Bergen) the 
Gazette's regular correspondent upon whaling matters 
writes on the subject of floating factories: 

"The unfortunate condition of the whole affair is 
that the carcases are so poorly utilized and that large 
values are wasted. The whole business must there- 
fore be characterized only as a depredation which 
must mark only a transitory stage. When only half 
the value of an animal is utilized there must be some- 
thing deficient and this must be remedied if the busi- 
ness shall be able to satisfy our economical sense." 

The correspondent advocates full equipment of ap- 
paratus for utilizing the whole of the carcases. 

All that is needed, however, is, as a strict condition 
for obtaining licenses, that the carcases must be 
worked up. The rest is certain to follow of itself. 
Christiania, Norway, May 26, 1908. J. A. Mobch. 



Suggestions for Utilizing the Silt of the Mississippi 
River. 

To the Editor of the Scientific American: 

While in the South some years ago, I had many 
opportunities for observing the action of the lower 
Mississippi River, together with its tributaries, bayous, 
outlets, banks, overflows, deposits, excavations, levees, 
blankets, etc. This queen of the rivers of the world 
Is a grand subject of study; there are many grand 
features which stamp indelible impressions upon a 
man who is capable of being impressed by original 
ideas. One of these ideas I wish to express in this 
article, the subject being "The Mississippi Silt; Its 
Extraordinary Value; How to Secure This Grand 
Source of Wealth, Now All Going to Waste." 

By relieving the river bed of this silt, we will find 
many other advantages will accrue; the channel will 
be cleared, deepened, and broadened at the most neces- 
sary points first, later all along. This will improve 
navigation, relieve the strain on the levees, check the 
overflow and consequent inundations, adding greatly 
to the certainty of crops and value of land in the 
whole length and breadth of the Mississippi Valley, 
giving drainage to the banks between the levees and 
shores, which can be planted with pecan and other 
nut-bearing trees in the driest places, with bamboo 
and osier willow in the wetter places, by which means 
these strips, being planted the whole length, will 
become of as great value as the land outside the 
levees. 

Considering the value of the silt, it Is beyond esti- 
mation. Ten miles of this great river properly dredged 
will yield more fertilizing material and much more 
complete in requisite chemical, analytical, requisite 
component parts for available plant food than all the 
guano that has been shipped from Peru to all parts 
of the world during the last sixty years. Then this 
dredging can be repeated annually. 

What Is required Is a pump dredge on a large flat- 



boat with all the machinery and equipments neces- 
sary to raise the silt, riddle it, dry it by passing over 
rollers on wire cloth or canvas carriers, until thor- 
oughly dried, then resift and send through a vacuum 
tube by an air current as a starter and have the air 
exhausted in the tube at requisite intervals; in this 
way sending the silt out rapidly to any distance 
required from one mile to three thousand miles with 
a force and rapidity simulating the air currents which 
sometimes pass through canyons in the mountain re- 
gions at a fearful rate of speed for days at a time, 
through natural forces generated by different tempera- 
tures. At the end of this passage a flexible wire 
frame with canvas lining can be used to distribute the 
silt on the soil wherever desired. Just a little of this, 
say 1/16 of an inch, will add surprisingly to the fer- 
tility of any upland soil, causing it to produce an 
augmented yield for seven to ten years after this 
small deposit has been made; but the more the better. 
The quantity can be regulated according to the soil's 
requirements. 

There is no more perfect fertilizer than this silt, 
being a combination of volcanic ashes with decayed 
vegetation strongly impregnated with animal, lime, 
and mineral substances in well adjusted proportions 
for perfect plant building. A man told the writer a 
few days ago that he saw an unusual rise of water 
which stayed at a depth of two to four feet for three 
or four days and always after that freshet all the 
crops grew much better for several years. 

While in the State of Louisiana a man told me that 
the noted overflow of 1835, when the levees broke above 
New Orleans, caused a deposit of from three to seven 
feet of silt on the plantations, and that since then 
they had a soil equal to a Cuban soil in fertility. 
Every observer of the fertility of river silt deposits 
will agree with the statement that it is in most cases 
the best fertilizing material that they have yet found. 
There are, of course, a few exceptions to this rule, 
where, for instance, inferior clay, sand, gravel, or 
combinations of such materials are deposited, but 
these can be avoided in selecting river deposits to 
improve worn-out or naturally poor soils. Silt would 
pay much higher dividends than guano, if sent out to 
the fields by rail; but the pneumatic vacuum current 
will yet be proven to be very much more economical 
and convenient as well as more direct, depositing the 
material already spread in any required proportions 
ready to be worked into the soil. All will be done 
practically in a single operation from river bed to the 
field. 

The numerous crooks and turns in the course of the 
Mississippi give unusual advantages for establishing 
retaining breaks for capturing the annual flow of 
silt estimated by carefully calculating engineers to 
amount to a cubic mile in bulk. From my own oppor- 
tunity for observation I could readily believe the 
statement that it is two to three times greater in 
amount of bulk after all large bodies and undecom- 
posed, such as driftwood, bark, grass, and weeds. 

President Roosevelt's proposition to have the whole 
American people enter into a united effort to preserve 
the natural resources of the country is an idea worthy 
of closest possible attention and careful training of 
all the people individually as well as collectively to 
adhere to. Preserving the forests holds the water for 
irrigation, power, and navigation and contributes to 
steady the flow. In this way preserving one- of na- 
ture's resources aids to retain many others; but this 
silt will in the course of a few years be proven to be 
the most valuable asset of all known natural resources. 
Such old countries as Spain, France, China and all 
countries which have any poor soils or impoverished 
through an exhaustive system of cultivation will have 
their fertility restored by the silt of their flowing 
rivers. 

Why have the rivers of so many countries been 
permitted to go on washing away their fertility for 
ages with almost no effort put forth to check this 
drain upon the vitality of the agricultural constitu- 
tion of the fields? When shall we begin to check 
this waste? J. A. Stockford. 

Spokane, Wash., June 25, 1908. 

A Training School for the Consular Service. 

Efforts are being made to render a large public 
service to American commerce by means of a new 
training school for the Consular Service under the 
a.uspices of the new College of the Political Sciences 
of the George Washington University at Washington, 
D. C. All importers and exporters would be benefited 
by more highly-trained consular officers. Next to the 
conservation of our natural resources, the most im- 
portant thing to be done, especially along educational 
lines, is to develop a new type of highly-trained public 
servant, not only in national, State, and municipal 
politics, but particularly as consuls and diplomats. 
The new courses outlined call for training in diplo- 
macy as well. Dr. Richard D. Harlan can be addressed 
care of the University for further information, and 
he will" also receive contributions to aid in launching 
the new. enterprise. 



Termination! of the Glldden Tour. 

Upon the termination of the Glidden tour on July 
23, after three more days of running from Boston to 
the Rangeley Lakes in Maine and thence to Bethlehem, 
N. H., and Saratoga, 3 teams, 5 runabouts, and 14 
other touring cars finished the 1,700-mile reliability 
test with perfect scores. Thus 28 machines out of 45 
that started finished wich perfect scores, which is a 
very creditable showing indeed. 

The teams that tied for the trophy were the Buffalo 
team of 3 Pierce-Arrows, the Columbus team of 3 Peer- 
less cars, and the Chicago team of 2 Haynes and 1 
Oldsmobile machines. 

The 14 other perfect-score touring cars were 2 
Franklins, 2 Studebakers, 2 Stevens-Duryeas and 1 
each of the following: Gaeth, Garford, Marmon, Oak- 
land, Premier, Reo, Ranier, and Thomas. One of the 
three Marmon touring cars had the misfortune to 
crack a cylinder in the last day's run of 184 miles, 
but both it and its mate, which broke down a couple 
of days before, were able to finish the tour. Another 
car to make a creditable showing, in this respect, al- 
though it broke its rear axle in the White Mountains, 
was the little Overland runabout, No. 110. The five 
runabouts that finished with perfect scores were 2 
Pierce-Arrows, 2 Stoddard-Daytons, and a Premier. 
These machines will, continue on to Buffalo and go 
over the course a second time if necessary till the 
winner is determined. Last year, it will be remember- 
ed, a White steamer and a Stoddard-Dayton tied in 
this class, and the former only won the Homer Trophy 
after running a considerable distance in addition to 
the regular tour. 

^ , m iti m 

Henry Farman to Fly at Brighton Beach. 
Henry Farman, the celebrated aviator who won the 
Deutsch-Archdeacon $10,000 prize for a flight of a 
kilometer in a closed circuit on January 13 last, ar- 
rived at New York on July 26. His aeroplane reached 
America several days later on another steamer. 

Arrangements have been made for M. Farman to 
give a series of exhibition flights at the Brighton 
Beach race track beginning August 1. The first of 
these will probably be short, straight-line flights across 
the center field, as the aviator, daring as he is, will 
hardly attempt to fly above the mile track, which is 
lined with fences. Would-be spectators must remem- 
ber, too, that in a slight breeze Farman's machine is 
impractical and that consequently they will have to 
take their chances upon witnessing a flight on the 
date set. 

Farman, we understand, has again challenged the 
Wrights to fly against him in a competition, and we 
presume that in about a month, after the latter gentle- 
men have finished their contracts here and in France, 
these foremost aviators will successfully defend the 
Scientific American Trophy in an international com- 
petition which the Aero Club of America will doubt- 
less hold. 

Wilbur- Wright is only just recovering from a severe 
scalding he received a month ago when the water pipe 
of a motor he was testing burst. His machine is prac- 
tically ready for the two 50-kilometer (30-mile) trial 
flights he has to make above the race track at Le 
Mans, France, with a passenger, and it is expected 
that within ten days the first of these flights will be 
made. Orville Wright has the two-man aeroplane he 
is working on for the War Department about com- 
pleted, and he expects to make tests of it at Fort Myer, 
near Washington, within a month. Capt. Baldwin's 
government dirigible is already at Fort Myer and it 
will be tested within two weeks. 

» 1 ■ 1 » 

The Current Supplement. 
The opening article of the current Supplement, No. 
1700, is written by the Paris correspondent of the 
Scientific American. The subject is the stirring 
Grand Prix automobile race, which recently attracted 
worldwide attention. Some simple calculations for 
choking coils are published. Austin B. Fletcher gives 
a brief description and discussion of the several pro- 
cesses and essential features* entering into the con- 
struction of macadam roads in rural sections. Edward , 
S. Sperry tells how phosphor bronze is made. Prof. 
James Rignall Wheeler gives a brief account of 
Mycenrean civilization. 

For some time past, the daily press has been inter- 
ested in the production of diamonds artificially. Long 
articles have been written upon the subject, and vari- 
ous persons, scientific and otherwise, have been inter- 
viewed, largely because of the prosecution of M. Le- 
moine by Sir Julius Wernher, on account of his fail- 
ure to produce diamonds • by chemical means, after 
claiming his ability to do so. For that reason, an 
article is published in the current Supplement in 
which the possibility of producing diamonds artifi- 
cially is scientifically discussed. Two new methods 
for the preservation of foodstuffs by means of nitro- 
gen and by pressure are described by Dr. P. Martens. 
Samuel Diescher writes on coal washing, and gives a 
description of the apparatus employed. Wood preser- 
vation is discussed by W. F. Sherfesee. 
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ERECTING THE CONSTRUCTION FOOTWAYS OF THE 
MANHATTAN BBIDGE. 
The work of erecting the construction footways from 
which the cables of the new Manhattan Bridge will be 
woven, or to speak more strictly, will be "strung," 
has progressed so rapidly that, by the time this issue 
is in the hands of our readers, they will be practically 
completed. As they are already aware, the floor 
of this bridge will be hung from four large cables, 
each 21% inches in diameter, measured on the wires 
without the wrapping or sheathing. Each cable will 
contain 9,472 galvanized wires 0.19 inch in diameter. 
The total length of single wire in all of the four cables 
together will be 23,100 miles, which would nearly 
suffice to girdle the entire earth. The wire will have 
an ultimate strength of 215,000 pounds to the square 
inch; and the main cables will be subjected to a work- 
ing load of 60,000 pounds, and a congested load of 
73,000 pounds to the square inch. The side spans of 
the bridge will be 725 feet, and the central span 1,470 
feet in length. The total weight of steel in place, 
when the structure is completed, will be 42,000 tons. 
The suspended roadway will consist of four trusses, 
each 24 feet in depth center to center of chords. Bach 
pair of trusses will be spaced 28 feet apart, and there 
will be a spacing of 40 feet between the inside trusses 
of each pair. Provision will be made for four railroad 
tracks, two of them on the upper, and two on the 
lower deck of the trusses; and two footways each 10 
feet wide will be carried on the outside of the bridge 
upon cantilever extensions on the floor beams. The 
central roadway for vehicles, 35 feet in width, will 
occupy the center of the bridge at the level of the 
lower deck of the trusses. > 

The weight of the four great cables in their com- 
pleted condition will be 6,300 tons. Each cable will 
be built up of thirty-seven strands, each 3% inches 
in diameter, each strand consisting of 256 wires. At 
the anchorages the strands will pass around sheaves, 
held by the massive anchorage I-beams which are al- 

• ready in place, firmly imbedded in the masonry of the 
anchorage. In laying the cables, the wire will be 
drawn to and fro across the«bridge until the necessary 
256 wires have been placed, to form a strand. At each 
anchorage, and on a series of wooden trestles, two on 
each end span and five on the main span, erected on 
the working platform, are a series of sheaves or pul- 
leys, on which the wire in making up a strand is laid. 
There are four of these sheaves at each anchorage and 
on each trestle, so that four strands may be in the 
process of assembling at the same time, two being 
woven a few feet to the right of the main cable, and 
two a few feet to the left thereof. As soon as a strand 
is completed, it will be lifted out of its set of sheaves 
and transferred to the main saddles, of which there is 
one for each cable at the top of the towers, and one 
at each abutment. 

The working platforms are carried upon four tem- 
porary cables, each consisting of four 1%-inch diam- 
eter steel ropes. These cables are spaced 22 feet cen- 
ter to center, and at every 18 feet of their length they 
are spanned by a pair of 6 x 12 floor beams, which are 
laid upon and bolted to them by stout U-bolts passing 
round the cables and drawn up snugly against the 
floor beams by means of washers and nuts. The floor 
beams, which are 28 feet in length, extend beyond the 
platform cables for a distance of 8 feet, and upon this 
projecting portion, which lies immediately below the 
cables, is laid a series of longitudinal 4 x 8-inch string- 
ers, to which is nailed down the plank flooring, 8 feet 
in width. At a height of about 3 feet from the plat- 
form thus provided, one above each edge of it, are 
strung two %-inch wire ropes with posts extending 
from the ropes down to the platform beneath at regu- 
lar intervals. To provide against the undulation and 
distortion of the platforms by heavy winds, four storm 
cables, each 1% inches in diameter, are strung be- 
neath the platforms and cradled both in the vertical 
and the horizontal plane. At intervals of 55 feet, ver- 
tical tying cables extend from the platforms to the storm 
cables, and at the towers a series of diagonal ties are 
also run out from the towers and attached to the plat- 

. form at the top of the vertical ties. This system of 
stiffening will hold the platforms perfectly secure 
against any serious oscillations during the work of 
cable 'construction. 

When the thirty-seven strands of a cable have been 
laid, and placed in the saddles; the whole mass will 
be clamped into true circular form and the weather 
protection, probably in the form of a sheathing of steel 
plates, will be laid on with joints overlapping so as 
to shed all water and protect the wires from the 
weather. At intervals of 18 feet, heavy clamps will 
be placed around the cables, and from these will be 
hung the 1%-inch suspenders to which the massive 
floor of the bridge with its trusses and platforms will 
be suspended. The suspenders will be made largely 
from the wire ropes composing the erecting platforms, - 
and as there is about 48,000 feet of these, they will go 
far to supply the necessary amount. It is estimated that 
the work of stringing the cables will be completed in 
from six to eight months' time. 



Soundings In Niagara Gorge and Under the Falls. 

BY DR. J. W. SPENCER. 

In order to determine what work the Palls of Niagara had accom- 
rlished at each point in their recession the writer, by a special ap- 
plication of sounding methods, recently undertook to bring to light 
the physical features of the gorge. Apart from soundings in the 
vicinity of the crossing of the "Maid of the Mist," and at the canti- 
lever bridge, none had previously been undertaken, so that even 
the depth of the river in front of the American Palls, and nearer the 
Canadian Palls, as well as in the gorge generally, was not known. 
The Whirlpool was a mystery, and it was thought impossible to 
sound under the falls themselves. 

Owing to the velocity of the currents and to the ordinarily inac- 
cessible position for making soundings by the usual methods, the 
determinations of the depths of the river by the length of the sound- 
ing wire were out of the question, so that other methods had to be 
employed. 

' From the falls to the head of the Whirlpool Rapids the distance 
is about two miles, where the slope of the river surface probably 
does not exceed one foot. Throughout this section the soundings 
were made from the steamer "Maid of the Mist," but even here the 
currents were strong, so that the fine cable used, having the weight 
attached to the end, would be carried down farther than the true 
depth of the river. In order to overcome the error, resort was 
made to determining the weight of the water by hydrostatic tubes. 
The Thompson sounding tube could not be used, as it requires salt 
water; but the Tanner-Blish tubes are suitable in either fresh or 
salt water. The construction of these is simple, consisting of a 
glass tube two feet long, with a very small bore, which is not smooth 
but ground with concentric rings situated close together. The upper 
end of the tube is covered with a rubber cap, and the whole in- 
serted in a brass tube so that the glass tube rests on a spiral spring 
for the purpose of cushioning the jar on the glass tube. This pair 
of tubes is then inserted in a sounding lead. Two leads were used, 
the lighter twelve and one-half pounds in weight, and the heavier 
thirty pounds. In any case the weight of the lead must be very 
much greater than that of the cable paid. out. Such being the case 
the weight sinks rapidly to the bottom, although in the strong cur- 
rent it would be somewhat carried down the stream before it reached 
the bottom. The position was determined by two transit men, with 
their instruments, looking down from the cliffs above. 

This ground glass tube, as described, appears transparent when 
dry, but when the water is forced up from the lower end, the con- 
centric rings prevent the inside of the glass from being wet beyond 
the point to which the water rises, so that this is very sharply 
marked, showing the amount of the compression which the air in 
the tube has undergone. This is subsequently measured by a scale, 
which is graduated to a depth of 600 feet, but the readings become 
too fine to be of much value beyond 400 feet in depth. This, how- 
ever, was much greater than was needed in the Niagara River. 

In the Whirlpool and other rapids the soundings would probably 
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Top of Tower, Showing Temporary Timber 
Structure. 

be impossible, as a sounding lead would doubtles 
caught between bowlders so that it could not b( 
covered. But these rapids represent a refilling of 
channel from the rocks falling from the sides of 
gorge, so that even the river bed here would not 
resent the true 
depth to which 
the gorge had 
been excavat- 
ed. 

Below the 
outlet of the 
Whirlpool the 
s o undings 
were eventual- 
ly taken in a 
small boat, 
where the men 
had learned to 
navigate the 
dangerous cur- 
rents. Besides getting a large number of good so 
ings here, the sounding lead was dragged over 
center of the river, so that the maximum depth 
obtained, as the instrument only records the grei 
depth that it has reached. 
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Cross-Section of Two Foot 1 
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The Two Men Are Standing on a Pair of the 6 x 12 Inch Floorbeams Which 
Support the Footways. They Are 155 Feet Above the Kiver. 
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Tightening Up One of the U-Bolts That Tie the Floorbeams to the Cables. The Footwaj 
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Top of Manhattan Tower, Showing Footway and 
Temporary Timber Erection Towers. 

The soundings in the Whirlpool form a different 
•oblem. The breadth is about 1,150 feet. Here the 
ater enters on the right side of the channel, sweeps 
:ross its outlet, circles around and passes under- 
3ath the upper current through the opening in the 

side of the 
gorge. On ac- 
count of this 
c i r c u lating 
current, there 
are always 
great numbers 
of logs seen 
whirling 
around in the 
jpool; the same 
i n d i v i d ual 
piece may be 
seen circulat- 
ing in the 
Whirlpool for 
yen weeks, and it is rarely that one sees a piece of 
bod passing out, although the timbers .are carried 
ut by undercurrents. As these timbers are swirling 
round, they are often caught in the vortices, or fun- 
els, and are drawn underneath the surface, when 
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they are seen to pitch down, with the other end standing in the air. 
Most of these timbers come to the surface again, with an occasional 
one passing out of the whirlpool by the undercurrent. Here then 
navigation across the center is, of course, impossible, but a boat 
can go in safety around the margins. In studying the physics of 
the river it was absolutely necessary to determine the depth of the 
Whirlpool, and in order to determine it some method had to be de- 
vised. Accordingly, a cable was carried from one side of the Whirl- 
pool around to the other in a boat, and after much trouble it was 
made to clear the mass of swirling logs and carried up the hillsides 
to a height of about 80 feet to a movable drum at each end. A 
clamp holding a pulley wheel was now attached to the cable, cross- 
ing the gorge, and through this pulley wheel a second cable, with 
a sounding lead, was operated from the shore. By the means of 
the movable drum the position of the sounding lead could be lo- 
cated where desired, and the same hydrostatic tubes were used for 
registering the depth. 

The soundings under the Falls involved an entirely different prop- 
osition, as no cables could be carried across the river. For this 
purpose I designed a buoy, which was subsequently sent over the 
river several times and registered the depth of the river beneath the 
Falls themselves. This buoy was composed of a piece of very light 
wood threo and one-half feet long and eight inches in diameter. 
The lower end tapered to a point, which was very heavily leaded and 
capped with a lead shoe. Inside of the buoy were placed two Tan- 
ner-Blish sounding tubes in their brass cases, and these packed in 
curly hair, so as to reduce the effect of the blow in their fall. As 
the buoy floated only about six inches above water, and was shaped 
so that the force of the falling water would drive it down as far as 
possible, it was made visible by having a small iron rod protruding 
above the upper end and bearing a red flag. The course of the 
buoy was observed by men on the shore. It was driven down by 
the falling water until it struck the fallen blocks of rock, as shown 
by the markings on the lead shoe. It subsequently arose to the 
surface and was picked up farther down the river. The tube was 
repeatedly sent over the Falls and recovered. The results obtained 
were surprising, as the depth of the buoy struck the fallen rock at 
only 72 feet. In the center of the river, farther down, the depth 
was from 84 to 100 feet, but a lateral channel reached 192 feet. The 
effective excavating power is thus found to be about 100 feet below 
the surface of the river. The greater depth resulted from the 
previous lower river surface. The line of deepest soundings re- 
peatedly showed 186 feet to near the cantilever bridge, about two 
miles below the Falls. Under the bridge the maximum depth is 85 
feet (found by engineers for the railway company). Here also 
borings were made beneath one of the piers, showing a refilled 
channel to a depth of 185 feet. The descent of the Whirlpool 
Rapids is 51.5 feet. A section across it shows a maximum depth 
of 102 feet, but in the river course itself a depth of 126 feet was 
obtained, but it is possible that one from 8 to 14 feet more may 
occur just beyond. Thus from near the Falls to the Whirlpool the 




View from Top of Brooklyn Tower. Note the Removal of the Houses on the 
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floor of the canon is found to reach 87 to 90 feet below 
the level of Lake Ontario. 

Just below the Whirlpool great changes occur in the 
gorge, and at a quarter of a mile farther the maxi- 
mum depth was found to be 99 feet, or 59 feet below 
the level of Lake Ontario. As the Whirlpool Rapids 
are produced by the fallen rocks refilling the original 
channel, so also Foster Rapids are due to the same 
cause. Other measurements were made. Those a 
short distance within the gorge were found to reach 
150 feet, and others some distance beyond its termi- 
nation showed a narrow inner channel to a depth of 
183 feet, or 181 feet below the level of Lake Ontario. 
These discoveries were hitherto absolutely unsus- 
pected. 

These results show that the narrow channel was 
formed when the level of Lake Ontario was about 180 
feet lower than now, at the time when the Niagara 
was draining only the Erie basin and not the four 
upper Great Lakes. They show that the Falls were 
once very much higher than now, and that the last 
cataract of the three which composed them was alone 
over 300 feet high, and the whole aggregated over 
500 feet. 

The soundings also complete the proof that the Falls 
were located just above Foster Flats, or about three 
miles within the end of the gorge, when the volume 
of the Niagara was vastly augmented, owing to the 
addition of the waters from the three highest lakes, 
which now took place. Again the soundings at the 
Falls bring to light the fact that the modern cataract 
is not so high as it was a few hundred years ago, be- 
fore the completion of the Whirlpool Rapids. 



Hot-air-driven Torpedoes. 

Experiments made by the firm of Sir William G. 
Armstrong, Whitworth & Co., in December, 1906, at 
Weymouth, England, with hot-air-driven torpedoes, 
were lately resumed by Messrs. Whitehead & Co., at 
Fiume, Hungary, with very satisfactory results. 

The air was heated on its way from the tank to the 
engine in a combustion chamber of the smallest di- 
mensions possible. The air-regulator is placed be- 
tween the combustion chamber and the tank, so that 
an increase in temperature and pressure of the air in 
the tank is made entirely impossible. The apparatus 
works therefore at a low pressure, minimizing the 
danger. 

The apparatus as now constructed combines abso- 
lute safety with light weight and small dimensions. 
The air-tank is of the same construction as in ordi- 
nary torpedoes, and is not affected by heat or over- 
pressure. 

The experiments were made with an ordinary 45- 
centimeter (18 inches) torpedo, fitted up with the ap- 
paratus, and gave the following results: 

At 1,000 meters (1,100 yards) 35 knots 

At 3,000 meters (3,300 yards) 30 knots 

The same torpedo, shot "cold," gave the following 
results : 

At 1,000 meters (1,100 yards) . 
At 1,500 meters (1,750 yards). 
At 2,000 meters (2,200 yards) . 

These figures show, therefore 



33.80 knots 

29.08 knots 

25.63 knots 

an increase of 100 



per cent, or say, with the same quantity of air, the 
torpedo may be shot at double the distance with in- 
creased velocity. 

Besides the increase in energy, the heating of the 
air presents the great advantage of entirely obviating 
the considerable drawbacks of too great a cooling off, 
especially in the northern seas and during severe 
winters. 

Very interesting results were obtained with another 
series of experiments, in which ordinary coal oil was 
used as fuel instead of benzine. The results of these 
experiments, although made only up to 2,000 meters 
(2,200 yards), gave the same results as those with 
benzine. As ordinary coal oil is entirely safe to 
handle, these experiments are of great value. 

A special advantage of the apparatus is that the 
stopping of the torpedo automatically stops the' heat- 
ing, thus avoiding a sudden increase in temperature or 
pressure, unavoidable with non-automatic contrivances 
that may easily bring about an explosion, or a melting 
of the metal parts. 

The apparatus is so arranged as to allow also of a 
"cold" shooting of the torpedo. — Mitthlg. aus dem 
Geb. des Seewesens. 
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A $50,000,000 Suit Settled. 

Judgment for the defendant by agreement of the 
parties was entered on June 19 in the $50,000,000 suit 
of Cadwallader M. Raymond of Somerville, Mass., 
against Henry H. Rogers in the Supreme Court. Ray- 
mond was assignee of a claim that the late Benjamin 
F. Greenough of New York had against Rogers and 
the late Charles Pratt under a contract made in 1878 
for a secret process for making crude petroleum non- 
explosive. Rogers alleged that the process was never 
a success and was not used. 
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THE WORK 0^ A NEBRASKA CYCLONE. 

On June 4 last the inhabitants of Buffalo County, 
Nebraska, and particularly of the town of Kearney, 
were besieged by no less than seven tornadoes. We 
are indebted to Edward C. Bricker for the accompany- 
ing photographs of the curious effects produced by 
one of these, and for the following brief information. 

That a number of houses should have been wholly 
and in part destroyed is naturally to be expected of 
any cyclone that is at all violent. But that it should 
pick up a caster from a table, twist off the handle 
and drive the spindle through the branch of a walnut 
tree is surely no common occurrence. Mr. Bricker as- 
sures us that before the storm the caster found a 
place on the table of Mr. G. F. Franks, that it was 
intact with the bottles in their intended positions; 
yet after the tornado the base was found in a walnut 
tree limb, exactly as it is shown in the accompanying 
photograph. The wind had unscrewed the top and 
taken off the turntable. One of the bottles was found 
with twigs densely packed into its neck, without a leaf 
stripped. The bottle, however, was broken. 



A Farm for Cultivating Pearls. 

BY R. R. WIN8LOW. 

In the Gulf of Lower California there is in opera? 
tion the largest pearl farm in the world, where the 
cultivation of pearls has been taken up as a practical 



During the transferring the stock is carefully inspected 
and all the "dead" or non-bearing shells are thrown 
out. The second cages are placed in deeper water and 
in them the shells are left to develop for two years, 
when the harvest of pearls is ready to be gathered. 
The divers descend into the cages with little risk, for, 
like the mollusks they seek, they are protected by the 
stout walls of the cage. 

The crop produced at this remarkable pearl farm 
consists of three distinct kinds of gems, some ranging 
as high in value as $300 per carat. The black pearl 
stands highest in point of value. The white pearls 
are next, running up as high as $250 per carat, the 
price varying with the size and the state of perfection 
of the gem. The yellow pearl, although its brilliancy 
makes it a prime favorite among the feminine ad- 
mirers, ranks third in point of value. The larger por- 
tion of the harvest goes to Paris, London, and Berlin, 
and the mother-of-pearl, which is exported in large 
quantities, going principally to Hamburg and Bremen. 

The pearling methods in vogue across the equator 
are vastly different and serve as a horrible example 
of wastefulness. The usual method under the old sys- 
tem in addition to being most uncertain is unneces- 
sarily destructive. In the search for pearls great 
quantities of shells are pried opem, an operation that 
is certain death to the mollusk within. The extent of 
the waste by the old method is shown by the state- 



living expense. The law, however, prohibits the grant- 
ing of a license to Asiatics, to evade which the prac- 
tice is to employ others to work the boats ostensibly 
as owners. These "owners" secure the license and 
transact the business connected with the work on a 
commission, the Japanese diver taking the bulk of the 
profits. 

Wasteful methods and the successful competition of 
the modern pearl farm are being felt across the line, 
for from $2,000 per ton in 1901 shell has gradually 
decreased in value until at the last sales held in Lon- 
don it had fallen to $600 per ton. The successful cul- 
tivation Of pearls by the new system, however, is said 
to be returning attractive profits on the money in- 
vested. 

«»< « >» 

Mammalian Blood In Blood-Sucking Insects. 

Many infectious diseases, including malaria, yellow 
fever, Texas fever, and the African sleeping sickness, 
are caused by protozoa carried from one human being 
or animal to another by such blood-sucking insects as 
ticks, Anopheles mosquitoes, and tsetse flies. 

As the extermination of the crocodiles, the rhinoc- 
eros, and other large wild animals has been proposed 
as a means to the extermination of the insect carriers 
of disease, Uhlenhuth, Weidanz, and Angeloff have been 
conducting a series of experiments in order to deter- 
mine from which animal species the insects draw 




All That Was Left of a House After a Nebraska Tornado. 





A House Wrecked by a Tornado near Kearney, JJeb. The Tornado 
Performed Many Cnrions Tricks, Among Them That Illus- 
trated to the Right of This Picture. 

THE WORK OF A NEBRASKA CYCLONE. 



The Tornado Picked rip a Caster from a Table, Unscrewed the Top, 
Took Off the Turntable, and Drove the Central Bod 
Through the Branch of a Tree. 



industry. To harvest the annual crop of pearls raised 
on this farm requires the labor of one thousand people, 
including the modern pearl divers, whose methods 
have been completely revolutionized by the up-to-date 
appliances employed in this new industry. 

Pearl farming, as originated by the Mexican com- 
pany who own the big Lower California farm, is the 
result of the discovery of a very simple fact concern- 
ing pearl-bearing mollusks. After twenty-five years of 
study and experiment it was discovered that the shell 
loses its gem after it is two years old, and, unless 
opened at the proper time, there will be no pearl 
within. Following this discovery the system whereby 
the shells are cultivated until the proper time and 
then opened, was devised. 

From the time of planting the eggs to the harvesting 
of the crop, two years must elapse, as that length of 
time is required for the growth of an ordinary shell. 
The eggs, which are gathered with the shells during 
the season when the eggs are being deposited,- are 
placed in protective cages in the bottom of which 
are little artificial channels, made to imitate the bot- 
tom of the sea. The utmost care is taken to protect 
the young mollusks from their natural enemies. When 
they have arrived at the proper age, they are trans- 
ferred to larger cages, also designed to protect them. 



ment that at the Australian pearl fisheries one gem 
to the bushel of shells is considered a good catch. 
Many pearl fishermen crush the shells in their eager-, 
ness, thus destroying the value of even the shell; 
while others use the Oriental method- of opening the 
shells, namely, piling them in the sun to dry and 
decay. On the model Lower . California farm it has 
been demonstrated that it is possible to open gently 
the valves of the shell with a pair of tweezers to dis- 
close the presence or absence of the pearl and to 
return the mollusk to the water alive and unin- 
jured. 

There is, however, one point of interest, m the Aus- 
tralian pearling industry and that is -tha §f£5e^J*Ve or- 
ganization of the pearl divers. Most of /j&ese" divers 
are Japanese. They have weJl-orgahiziSji felubS and 
benefit societies, and every Japanese, iroether belong- 
ing to the crew, tender or diving staff, is compelled by 
his countrymen to join. So strong is this organization, 
and so completely are the disunited pearlers at their 
mercy, that practically all demands' are granted. This 
union has also been successful in violating«th©_ law 
which stipulates that no Asiatic shall hold* ■-sr-ftshmg 
license. .The divers soon earn enough to.,purehase-,a v 
boat for themselves, raw coolies having earned from 
one to two thousand dollars a year in addition to their 



blood. The well-known biological method by which an 
exceedingly minute quantity of blood can be detected 
and its species determined was employed. It was 
found that the red corpuscles of blood sucked by 
leeches remained intact in their bodies for eight weeks. 
In bedbugs the presence of human blood could be de- 
tected two weeks after it had been drawn. Similar 
results were obtained with human and animal blood 
in lice, fleas, and ticks. A number of mosquitoes of 
the species Anopheles, which has been supposed to 
feed chiefly on human blood, yielded only blood de- 
rived from cattle and swine. Uhlenhuth is planning a 
new series of experiments for the purpose of determin- 
ing whether the rat flea, which has been accused of 
disseminating plague, does or does not suck human 
blood. 



Lead, according to Cassier's Magazine, is said to act 
like Steel at ordinary temperatures when reduced to 
a very low temperature in liquid air. It will serve as 
a helical spring, for example. This behavior of soft, 
n6n-eiastic metals is very interesting. It shows how 
very important temperature is. Just as iron Is soft 
and inelastic at a high red color, so lead is dull and 
soft at ordinary temperatures, for it is well on its 
way -to be melted. 
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IMPROVED SLUICE BOX. 
Sluice boxes as ordinarily constructed are provided 
with a false bottom of perforated material, and a true 
bottom beneath the false one with a covering of mat- 
ting, or blanket material, to catch the fine .gold, plati- 
num, etc., that passes through the false bottom. The 
objection to this construction is that after a few hours 




IMPEOVED SLUICE BOX 

of running the material is filled up by~the fine par- 
ticles of metal and black sand, and will take no more 
until it has been cleaned out. To overcome this objec- 
tion, the construction shown in the accompanying 
engraving has recently been invented. It consists in 
providing a traveling blanket or apron, which is con- 
stantly washed in a reservoir of water below the sluice 
box, so that it is kept clean. The power for driving 
this apron is taken from the water running in the 
flume. As shown in the engraving, the sluice box is 
provided with the usual perforated false bottom A, 
and below this with the true bottom B. The revolving 
apron above referred to is indicated at G running on 
a pair of rollers which project through the true bot- 
tom of the sluice box. Below the sluice box the apron 
passes around a third roller D in a box filled with 
water. The roller D is mounted in a pair of adjust- 
able hangers, so as to keep the apron taut. In the 
flume above the sluice box a water wheel E is mounted 
to rotate. By means of suitable gearing, the power of 
the water wheel is transmitted to one of the rollers 
that carries the apron. The fine gold that passes 
through the false bottom is caught on the apron and 
carried thereby into the box F, and the water in this 
box washes the apron clean. The inventor of this 
improved sluice box is Mr. Neil Quigley, of Dawson, 
Yukon, Canada (Box 378). 

♦ ■ » . ♦ 

IMPEOVED IOCS FOB CABS. 
An improved lock of the seal type has recently been 
invented, which is particularly adapted for use on 

cars. The lock is so 
arranged that a sin- 
gle seal may be 
used to secure a 
number of locks on 
the same car by 
means of a wire. 
The details of the 
lock are best shown 
in the cross-section- 
al view, Pig. 2. The 
lock consists of a 
casing A, in which 
a bolt B is mounted 
to slide vertically.. 
A slide G is formed 
with a projection 
adapted to engage 
the bolt B. The 
mechanism is such 
that the bolt B can- 
not be raised until 
the slide C is drawn 
forward out of en- 
gagement with a 
ball D. This ball is 
seated in a recess 
formed partly in 
the slide G, and 
partly in a fixed 

IMPEOVED LOCK FOB CABS. P art of tne lock - Tne 




slide C is drawn forward by means of a key inserted 
in the arcuate recess H, and when it is drawn for- 
ward, the ball D, being prevented from following by 
a pin E in the bolt, is forced downward, depressing a 
semicircular retainer F. The lower point of this re- 
tainer passes behind a boss on the slide G. The seal 
consists of a brittle plate 7, which is placed in a recess 
in the bolt. The seal can be placed in the bolt only 
when the latter is raised, as indicated in Pig. 3, it 
being then inserted through a slot in the side of the 
casing at the point J. With the seal in place the bolt 
is lowered, and the cam surface O on the slide G bears 
against the lower end of the curved retainer F, forc- 
ing the latter upward and seating the ball B in its 
locked position. The bolt can not then be raised until 
the seal is broken to give access to the keyhole H. 
The lower end of. the bolt passes through the staple E, 
which is engaged by the hasp, and thus serves to se- 
cure the door in locked position. When it is desired 
to secure a number of locks by a single seal, a wire is 
run through the holes L of several bolts, and then if 
any one of the locks is sealed, the entire series will 
be secured. The lock can be cheaply manufactured, 
and contains no springs or small pins which are liable 
to break or wear. It can be used as a universal lock, 
each company having its own seal. The inventor of 
this lock is Mr. Kingman N. Cather, of Colorado 
Springs, Colo. 

■ « in » 

A Sanitary Wall Paper. 
A new development in wall-paper manufacture has 
been perfected in England. The unsanitary character 
of ordinary wall paper is well known, since it offers a 
refuge for dust and germs, while it cannot be cleansed, 
and moreover frequently contains materials which in 
themselves are highly prejudicial to health. This 
latest invention, however, comprises a metallic wall 
paper — not a paper background with the metal effect 
produced by the use of metallic paint compositions, 
but in reality consisting of very thin sheets of metal, 
a little stouter than tinfoil. Consequently, they are 
absolutely non-absorbent, while at the same time hav- 
ing a smooth surface that can be dusted or even 
washed without any liability of becoming damaged 
thereby, nor does the material harbor vermin or 
germs. Any pattern, smooth, embossed, or stamped, 
can be secured, and indeed the artistic range is more 
extensive than with the ordinary material. The wall 
paper is manufactured by a patent electro-depositing 
process, the fabric being made in continuous lengths. 
It can if desired be obtained with a paper backing to 
the metal surface, in which case it is applied to the 
walls in the usual manner, or can be procured in the 
pure metallic state, adhesion to the walls in this case 
being effected by a special cement. The latter style 
is particularly adapted to damp walls, to which paper 
cannot be attached with any certainty of durability. 
Copper is preferably the base metal of this new fabric, 
but other metals can be combined therewith, giv- 
ing most beautiful effects. ; 
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NON-EEFILLABLE BOTTLE. 
According to the statement of a prominent whisky 
manufacturer, ninety-nine per cent of the bottles sent 
out by his firm arc refilled seven or eight times, or 
as often as the condition of the label will permit. The 
remaining one per cent represents the liquor sold to 
the family trade, and even these bottles are collected 
by junk men, and sold to saloon keepers to be refilled 
with inferior liquors. Under such conditions it is not 
surprising that there should be a great demand for a 
practical non-refillable bottle. One of the latest in- 
ventions along this line is illustrated in the accom- 
panying engraving. The details of the valve mechan- 
ism are indicated in the sectional views, one of which 
shows the bottle inverted to permit the liquid to pour 
out. The neck of the bottle is blown with an annular 
recess A, from which a pair of opposite passages B 
lead upward to a point above the mechanism. Located 
in the neck is a tubular member consisting of two 
sections C and D, that are formed with tongues to 
hold them against relative rotation. The lower sec- 
tion D is fitted tightly into the neck of the bottle by 
means of a cork ring E. This section is provided with 
a valve seat adapted to be engaged by the valve F. 
The latter is pressed into engagement with the valve 
seat by a hair spring O of phosphor bronze. The 
upper section C is held in place by means of a split 
ring L, or any other of the well-known retaining de- 
vices. While the spring E is strong enough to hold 
the valve in contact with its seat, when the bottle is 
inverted the weight of the liquid on the valve is. suffi- 
cient to compress the spring and open the valve, as 
indicated in Fig. 5. The liquid then pours out of the 
bottle by way of the annular recess A and passages B. 
Such of the liquid as enters the tube sections G pours 
out through the passages H. The bore of the section 
G is provided with a number of longitudinal grooves 
E, so as to permit the liquid to flow freely past the 
valve F. The spring O will permit the valve to open 
under the weight of a very small quantity of liquor, 



and hence it does not substantially impede the flow 
df the liquid. However, when the bottle is empty, the 
valve is closed by the spring, and as it cannot be 
reached by a wire, it is impossible to open it. The 
inventor of this improved non-refillable bottle is Mr. 
Valentine Sandberg, of 1845 East 7th Street, Brook- 
lyn, N. Y. 



ELEVATOB FOB BAISING OBE CONCENTEATES. 
The accompanying engraving illustrates an elevator 
adapted for raising ore concentrates from washing 
tanks or separators, and discharging, them at a point 
remote from the container. The illustration shows a 
sectional side elevation of the elevator. The separat- 




ELEVATOB FOB EAISING OEE CONCENTEATES. 

ing tank is indicated at A. Mounted in the tank, near 
the inlet side, is a frame B, which carries a pair of 
rollers G one at each end. Below the upper roller G 
is a third roller D. A belt E runs over these rollers, 
and between the roller. D and the upper roller G it is 
crossed, so that the rollers rotate in opposite direc- 
tions. At the point where the two runs of the belt 
cross each other, a roller O is provided to separate 
them, and prevent them from injuring each other by 
frictional engagement. Secured to the belt at regular 
intervals is 'a series of carriers H, each carrier con- 
sisting of a flat plate projecting horizontally outward, 
and a small flange lying against *he face of the belt. 
The carriers are attached to the belt by means of bolts 
or rivets passed through the flanges. In operation, as 
the carriers pick up the material from the tank A, 
after passing roller D they are twisted around and 
crossed over to the opposite side of the roller G. After 
passing over roller G they deliver the material into the 
hopper /. The carriers are preferably formed without 
side walls, to enable the water to drain out of the ma- 
terial as it is being elevated. The belt is driven by 
frictional contact with a drum E. Near the outlet 
end of the tank a reel is mounted, which is driven by 
belt connection with the drum E. The heavier ma- 
terial, which settles near the bottom of the tank A, 
is pushed by the reel arms L toward the elevator, 
while the lighter material near the top of the con- 
tainer is not acted upon by the reel, and passes with 
the liquid over the overflow. The inventor of this 
elevator is Mr. G. H. Davidson, of Morenci, Ariz. (Box 
277). 
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RECENTLY PATENTED INVENTIONS. 

Of General Interest. 

ATTACHMENT FOE STABLE-BLANKETS. 
— C. A. Noble, Catskill, N. Y. The object of 
the invention is to provide an anti-slipping at- 
tachment for stable blankets. The rear bar is 
longer than the front, so that when the attach- 
ment is fastened to the blanket in use, then the 
hinges formed by the eyes are approximately 
at a level, as the front end of the blanket 
follows the curved neck of the animal and the 
members of the attachment are inclined for- 
ward, thus causing the blanket to properly fit 
the animal, at the same time preventing it from 
slipping to one side while in use. 

DESK. — Van E. Kilpatrick, Yonkers, N. T. 
The desk is such as used in schools. The 
object of the invention is to produce a desk 
which is adapted to be easily transformed into 
a drawing table ; and further to provide the 
desk with an attachment facilitating the hold- 
ing of the drawing instruments. 

WATCHCASE.— J. M. Biggs, Glasgow, Ky. 
The invention is an improvement in watch 
cases, being in the nature of a calendar watch 
case adapted to be carried in a pocket, and hav- 
ing a special construction of relatively movable 
devices whereby the calendar will be a perpetual 
one, and may be shifted from, time to time if 
necessary in order to serve the purpose of a 
pocket calendar. 

FOLDING UMBRELLA. — J. F. Dolles, 
Chester, 111. This umbrella is simple, light, 
and' strong in construction, and can be folded 
in such a small compass that it can be con- 
veniently placed in a pocket or in a suit case, 
satchel, or the like, or by means of a clip 
fastened to a person's clothing. It can be ex- 
peditiously unfolded and opened, and the han- 
dle serves as a receptacle for the folded body, 
rendering it possible for the umbrella to be 
folded and inclosed while wet without dampen- 
ing any object or material with which it may 
be in contact. The umbrella has been in use 
for the past three months and is a perfect suc- 
cess in the operations specified. 



Y. 



Hardware. 

BUCKLE. — R. London, New York, N. 
The invention relates to buckles such as used 
on knee pants and other garments and articles. 
The object is to provide a buckle adapted to be 
conveniently and securely attached to the gar- 
ment or article, and arranged to allow ready 
insertion of the strap and secure retention 
thereof in the buckle. 



Heating and Lighting. 

MINER'S LAMP. — A. Husson, Oshkosh, Wis. 
Mr. Husson's invention contemplates the avoid- 
ance of waste of fuel which obviously keeps 
the lamp in an unclean and greasy condition, 
which he does by making the conducting wire in 
two sections, one of the sections being fixed in, 
and closing, the inner end of the guide-tube 
arranged alongside the spout of the lamp, and 
the other section adjustable to this tube and 
adapted to project into the flame. 



vary the, relation of successive rows of stitches 
according to a predetermined design, for pro- 
ducing a fabric of a highly ornamental char- 
acter. 

SAW. — S. Rose, New Orleans, La. More 
particularly the invention relates to rotary 
saws used for felling trees. The object is to 
provide a rotary saw mounted upon a suitable 
transportable frame, and adapted to be operated 
manually or by a driving motor such as an 
explosive engine ori the like. Another of the 
objects is to provide a rotary saw movably 
carried upon a transportable frame and ar- 
ranged to be projected against a tree trunk. 

PNEUMATIC PIANO-PLAYER. — C. E. 
Petoe, Binghamton, N. Y. In the present 
patent the invention is an improved supple- 
mental adjustable abstract attached to the lift- 
ing rod interposed between the piano playing 
keys and the wippin or rocking lever forming 
part of the hammer-actuating mechanism. The 
adjustment can be made by any person without 
previous experience. 

ROLLER-BEARING.— E. Moonen, 69 Rue de 
Balagny, Paris, France. The improvement has 
reference to roller bearings and similar anti- 
friction devices, and has for its object more 
particularly to prevent any relative displace- 
ment of the different parts in the transverse 
direction, to enable the races to be made in a 
single piece without any joint and finally of 
facilitating the assemblage of such devices. 

JEWELER'S STAKING-TOOL.— L. Russell, 
Carthage, 111. The invention in the present 
patent is especially adapted for use in holding 
the balance wheel firm and solid to the cir- 
cular table, in order that the staff may be 
withdrawn or inserted in the wheel without 
destroying the balance of the wheel. 

MACHINE FOR CLEANING INKING- 
ROLLERS.— C. Wagnee, New York, N. Y. 
This machine is arranged to permit of con- 
veniently and quickly placing the inking roller 
in position for cleaning the same, to thoroughly 
and quickly clean the inking roller of the ink 
and other undesirable matter, and to leave the 
peripheral surface of the roller in condition for 
properly receiving and applying the ink to the 
surface to be inked when the roller is used in 
the printing machine. 

STOP-MOTION. — E.'B. Taliapeeeo, Colorado 
Springs, Col. This application is a division of 
Mr. Taliaferro's pending application for a black- 
ing machine. The invention relates to stop 
motions, devices for disconnecting driven parts 
from driving members, in such manner as to 
avoid breakage in case the movement of one 
or more of the driven parts is obstructed. The 
power is automatically shut off whenever a 
driven part is unduly obstructed in its move- 
ment. 
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and Queries. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should ' be distinctly 
marked or labeled. 



Household Utilities. 

INVALID-BED WITH COMMODE ATTACH- 
MENT. — W. C. Feelt, New York, N. Y. One 
of the purposes in the invention is to provide 
a very simple construction of an invalid bed 
and commode attachment therefor, constituting 
a fixture relatively to the bed and having verti- 
cal and lateral adjustment, and wherein the 
body is provided with head and foot telescopic 
sections, the commode being located at the 
parting of the sections. 

FINISH FOR STOVES. — Theeesa Fete, 
Davenport, Iowa. To apply the composition, 
the stove should be at a moderate heat. It is 
not necessary to wash the stove, as the com- 
position unites with and removes all grease. 
Neither is the use of a brush necessary. The 
composition, far" from rusting, preserves the 
stove and keeps its surface hard and true. All 
particles of scale and loose rust should be first 
removed before applying the composition. 

VESSEL-CLOSURE.— W. H. Peest, Webb- 
wood, Ontario, Canada. The closure is par- 
ticularly of use in connection with sealing jars 
and the like. The object is to provide means 
for permitting the escape of excess steam gen- 
erated in the preparation of preserves and the 
like. Further, to provide a closure having an 
adjustable escape valve, which can be regulated 
to permit the escape of steam or other vapors 
from the jar at any desired pressure. 

AUTOMATIC SUPPLY-COCK.— F. B. Eas- 
ton, New York, N. Y. This cock automati- 
cally supplies tanks and other receptacles with 
a liquid when the liquid becomes exhausted or 
sinks below a predetermined level. The work- 
ing parts are entirely inclosed, especially avoid- 
ing the leakage about the valve of the cock 
and the hissing sound usually attendant there- 
with when in operation. The valve is auto- 
matically seated in the pressure in the supply 
pipe and automatically opened against such 
pressure to refill the tank by a novel arrange- 
ment of elements. 



Railways and Their Accessories. 

ELECTRIC INDICATING SYSTEM FOR 
RAILWAYS.— H. G. Doeset, Ithaca, N. Y. By 
this system the engineer or employee on one 
train may ascertain the presence of an obstruc- 
tion such as an open switch, a broken rail, or 
a second train, if within a predetermined dis- 
tance. The trainman not only ascertains the 
presence of an obstruction, but if it is a moving 
train, he finds the direction and speed it is 
running. The same principle may be employed 
for knowing from a station, the instant a train 
comes within predetermined distance from said 
station, the direction the train is coming and 
its rate of traveling. 

GUARD-RAIL APPLIANCE FOR RAIL- 
ROADS. — E. Muie, Springfield, 111. One ob- 
ject here is to provide a filling block of novel 
form for spacing the guard rail from an 
adjacent track rail at and near each end of 
the guard rail, said filling blocks also serving 
as foot guards, and a further object is to pro- 
vide a clamp which coacts with the improved 
filling block for retaining the block in operative 
position therein between a main track rail and 
a guard rail. 



(10819) J. R. says: In your issue of 
May 30, you explain electrified paper. You 
say the electricity was in the paper primarily, 
etc. It is rather put into the paper by moving 
it with friction. The electric force is con- 
verted motion. See Tyndall on correlation of 
forces. A. Electricity and electrification are two 
entirely distinct things. To quote Carhart's "Uni- 
versity Physics," vol. 2, page 151, "Electri- 
fication is always the result of work done in 
charging with electricity. It is a form of 
potential energy, just as air under pressure 
and water elevated above the earth represent 
potential energy. But air and water on the 
one hand and electricity on the other are not 
energy, but only its v hides. . . . Electric- 
ity, like matter and energy, appears to be 
indestructible. It may be put under pressure, 
or endowed with kinetic activity, but when its 
energy has been spent its quantity has suffered 
no diminution. Kone can be created and none 
destroyed." To this we add from Millikan's 
"Physics," page 247, "Electrification always 
consists in a separation of plus and minus 
charges which already exist in equal amounts 
within the bodies in which the electrification 
is developed." Electrification is converted 
energy, electricity is not. The electricity of 
rubbed paper was in the paper before it was 
rubbed, and the rubbing only separated the two 
kinds of electricity and produced a state of 
strain which we call electrification. Theories 
have changed greatly since Prof. Tyndall's day. 

(10820) W. M. B. says: Please tell 
me through the columns of the Scientific 
Ameeican a rule for making the brake test for 
gasoline engines, so I may be able to find the 
actual power at any speed or size of pulley. 
A. The brake used for such a test as you de- 
sire consists primarily of a lever clamped either 
to the shaft or to a pulley of any size in such 
a manner that the friction induced between the 
surfaces of contact will tend to rotate the 
lever in the direction in which the shaft re- 
volves, as shown in sketch. In order to meas- 




Machtnes and mechanical Devices. 

PATTERN MECHANISM FOR STRAIGHT- 
KNITTING MACHINES.— J. Schdtz, New 
York, N. Y. The invention pertains to knitting Note. — Copies of any of these patents will 



machines having two straight rows of needles 
arranged on opposite sides, and its object is to 
provide a machine arranged to automatically 



Pertaining to Vehicles. 

METALLIC BELT. — H. L. Canne, Dingman 
Township, Pa. The invention relates to belts 
used for power transmission or for metallic 
overshoes for vehicle wheels, such, for instance, 
as shown and described in the Letters Patent 
of the U. S., formerly granted to Mr. Canne. 
The object of the present improvement is to 
provide a metallic belt, simple, strong and dur- 
able in construction, and exceedingly flexible in 
every direction. 

SPEED-CHANGING GEAR.— C. H. Lee, New 
York, N. Y. The improvement is especially 
adapted for use on motor vehicles. The object 
is to provide means whereby a driven shaft may 
be rotated in either direction or at any one of 
a plurality of different speeds by a driving 
shaft, whereby all of the low speed and revers- 
ing speed gear wheels may be permitted to 
remain stationary while the highest speed gear 
wheels are in operation. 



ure the power for a given number of revolu- 
tions, a certain weight is placed in the scale 
pan on the end of the lever and the bolts 6 o 
tightened up till the friction induced balances 
the weight and the lever remains in its hori- 
zontal position while the> revolutions of the 
shaft remain constant. For your purpose, a 
spring balance attached to any fixed point fal- 
low the lever arm may conveniently be substi- 
tuted for the scale pan. The horse-power is 
then determined as follows : Let w = work of 
shaft = power absorbed by brake per minute. 
P = unbalanced pressure or weight in pounds 
in scale pan (or recorded by spring balance). 
L = length of lever arm in feet from center 
of shaft. V = velocity in feet per minute of 
a point at distance L if arm were allowed to 
rotate at speed of shaft. N = number of revo- 
lutions per minute. Then W = PT = 2-n-LNP ; 
PT 2ttLNP 
and since H. P. = .'. H. P. = . 



33,000 

F. M. M. says: 

too strong to put 



Designs. 

DESIGN FOR A BUTTON.— D. T. Klein, 
New York, N. Y. This ornamental design for 
a button comprises a button of round form in 
the center of which is the figure of a "Teddy" 
bear seated in profile view with arms extended. 



be furnished by Munn & Co. for ten' cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



33,000 
(10821) F. M. M. says: Is acid of 
1,285 s. g. too strong to put in commercial 
storage batteries for automobiles? What would 
be the result if it were too strong? If a storage 
battery were charged backward, what would be 
the result? Would a permanent magnet volt- 
meter and ammeter indicate which way the 
current was going in battery? Would plates 
formed at factory indicate any voltage when 
assembled with acid ready for charging? A. 
The specific gravity of the electrolyte in a 
storage battery may vary from 1.180 to 1.250; 
1.285 is too strong. It will sulphate the lead 
too much. If a storage battery were charged 
backward, the poles would be reversed. In 
some cells the negative plates are different 
from the positive in construction, and reversing 
the poles would not be well. It should not be 
done. A voltmeter and ammeter will indicate 
current perfectly. Most instruments are made 
in this way. The two principal makes of 
these instruments all have permanent mag- 
nets. Plates formed in the factory would 
show voltage when assembled. If not charged, 
the voltage would be small. Sloane's "Handy 
Book of Electricity" contains much informa- 
tion on these matters. We send it for $3.50. 



NEW BOOKS, ETC. 

Russia's Message. The True World Im 
port of the Revolution. By William 
English Walling. New York: Dotf- 
hleday, Page & Co., 1908. 8vo.; 
cloth; 476 pages; illustrated. Price, 
$3 net. 
The movement in Russia may or may not 
be more than a scantly visible sign of a proc- 
lamation of social improvement which in many 
years will be a revolution on a basis of as- 
sured solidity, but the book shows that its 
people have a message. In forming a sound 
judgment on the many sides to this message 
the author did not view this great country 
entirely from afar. All the centers of influ- 
ence outside of Russia were visited, and with- 
in, it is reassuring to find that there his 
sources of information are principally from 
active leaders on the scenes, and on a scale 
so vast as hardly to be looked for in inter- 
dicted districts. The times and the writer 
were both ripe for the review of the new 
European drama. In the divisional parts of 
the volume are found chapters that show a 
positive reflection from the inner ideas and 
spirit of the conflict, and coming direct from 
its most powerful leaders themselves. Those 
who speculate on the progress of humanity 
will here see one of its latest expositions 
largely in the Russian part of Russia, where- 
just that amount of freedom is permitted as 
corresponds to the interests of the rulers. Por- 
traits, habitations, occupations, and punish- 
ments are finely illustrated by photogravures. 

A Pocket Handbook op Minerals. De- 
signed for Use in the Field or Class- 
Room, with Little Reference to Chem- 
ical Tests. By G. Montague Butler, 
E.M. First edition. New York: John 
Wiley & Sons, Ltd., 1908. 12mo.; 
leather; 298 pages; illustrated. Price, 
13. 
The handbook will be found advantageous 
in its use of heavy face type for the most 
characteristic points of a paragraph, and the 
systematic arrangement by paragraphs. It 
gives all the details necessary to identify 
most of the minerals which students, collec- 
tors, and mining men encounter. The phys- 
ical features of mineralogy are made promi- 
nent rather than the chemical, and through 
determinative tests rather than by details of 
debatable weight. Those who have had but 
little previous training on this subject will 
find the book very useful, and the glossary, 
index, explanation of tables and effective half- 
tone engravings to contribute largely to this 
result. 

Earthquakes. An Introduction to Seis- 
mic Geology. By William Herbert 
Hobbs, Professor of Geology, Uni- 
versity of Michigan. New York: D. 
Appleton & Co., 1907. 12mo.; cloth; 
336 pages; illustrated. Price, $2 net. 

The earthquake idea in fable, its point of 
view in Greek philosophy, its treatment by 
modern study, makes the evolution of its 
theory a remarkable introductory chapter in 
this latest investigation in seismology. We 
think the book is inspired to attract imme- 
diate and profound attention to the develop- 
ment of the new movement for earthquake re- 
search and on the lines fixed by this expert. 
America may claim at last her readiness to 
take a better stand in settling problems con- 
tingent and relative to the work of associat- 
ing physicists and geologists in advancing the 
Science of the "New Seismology." The history 
of earthquakes and the study of Earthquakes 
are fully illustrated with plates, diagrams, and 
engravings. All the chapters have the value of 
references at their ends, and the index is sub- 
stantial. 

The Wondeb Book op Volcanoes and 
Earthquakes. By Prof. Edwin J. 
Houston, Ph.D. New York: Fred- 
erick A. Stokes Company. 12mo.; 
cloth; 369 pages; illustrated. Price, 
$1.50. 
The title does not give any hint to the scien- 
tific value of the book, but the author has 
given a fair amount of attention in a few chap- 
ters to causes of earth convulsions, cataclysms 
and warnings, that permits the work to take 
a position in the field of recent contributions 
to the subject on more rising ground than 
would the mere interest created by his strong 
and accurate description of phenomena. The 
nebular hypothesis of La Place and Plato's 
account of Atlantis will be welcome to an owner 
of the volume. The illustrations are numerous 
and useful. 



INDEX OF INVENTIONS 

For whlch^Letters Patent of the 

United States were Issued 

for the Week Ending 

July 21, 1908. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Acid resisting composition, A. Hinzke 893,923 

Aerial craft, launching and trial apparatus 

for, E. J. Pennington 893.647 

Aeroplane, E. E. Warner 893,887 

Agricultural implements, shield for, W. 

Volkmor 893,767 



August i, 1908. 



Scientific American. 



81 



Air brake coupling, automatic, A. S. 

Evans 894,127 

Air brake systems, angle cock for, J. Fallon 893,614 
Air brake systems, warning signal for, B. 

Brill, Jr 893.605 

Air for many purposes, automatic appa- 
ratus for supplying, W. Hooker 893,733 

Alcohol and chloroform, preparing wood, H. 

O. Chute 893,784 

Alpha-oxythionaphthenes, making, Homolka 

& Welde 894,004 

Amusement device, O. Henrichsen 893,922 

Animal trap, C. L. & H. M. Fulmer 893,916 

Aquarium attachment, H. A. Rogers.. 894,056 

Ash separator, G. A. Williams 893,687 

Assembling machine, O. Ashton 893,696 

Automobile, B. S. H. Pereyra 893,867 

Automobile, C. Rodgers 894,055 

Automobile tire holder, F. S. Suthergreen. 894,079 
Automobile wheels, etc., tire tread chain 

for, J. C. Thomas 894,084 

Awnings, etc., clasp for hanging, Rope & 

Zimmerman 894,058 

Axle, adjustable vehicle, Hettick & Sharp.. 893,800 

Axle, vehicle, A. S. Frederick 894,131 

Back band, M. Holts 893,925 

Baler, hay, N. W. Young 893,830 

Bales, applying identifying strips to, W. L. 

McCarty 893,748 

Baling press, W. L. McCarty 893,747 

Baling press, J. W. Hamilton 894,137 

Bar clamp, J. L. Taylor 893,949 

Bearing, roller, D. L. Tschantz 893,952 

Bearing, spring, A. T. Salenius 894,063 

Bedstead, E. T. Morris 894 034 

Belt stretcher, P. B. Chase 893,892 

Berry picker, P. H. Bmley 893,908 

Blotting pad, J. A. Staples 893,818 

Blower, I. H. Spencer 893.756 

Blowing engine or compressor, G. B. Petsche 894,048 
Blowing engine or compressor, gas actuated, 

G. B. Petsche 894,047 

Boats, means for hauling up, J. R. Devoid.. 893,610 
Bobbin-driving means for rotatable spindles, 

F. H. Thompson 893,760 

Boilers, composition for removing incrusta- 
tions from, F. Barrios 893.894 

Bolt lock, W. S. Wootton 893,965 

Boots and shoes, tack pulling and, driving 

machine for lasted, C, F. Pym 893,871 

Bottle and Jar closure, universal, W. P. 

Kain 894,153 

Bottle carrier, C. J. Franks 894,130 

Bottle, dropper, G. A. Hamman 893,843 

Bottle, non-refillable, J. H. Quinn 893,651 

Bottle, non-reflllable, H. Nater 893,862 

Bottle stopper rubbers, apparatus for apply- 
ing, B. Harding 893,624 

Bottle washing machines, bottle holding at- 
tachment for, P. Boch 893,975 

Box ends, machine for assembling parts of, 

P. L. Billingsley 894,109 

Boxes in position, producing folds for hold- 
ing the top or bottom pieces of card and 

paste board, T. Remus 893,654 

Brace. See Rail brace. 

Braiding machine, S. A. Neidich 893,810 

Braiding machine, B. Lepperhoff 894.022 

Brake, F. C. Miller 893.858 

Brake, H. H. Fox 894,129 

Brick machine attachment, M. N. Grant, 

et al 893,796 

Brush, J. P. O. Marquart 893.635 

Brush, B. B, Rice 894,053 

-Brush, blacking, W. Bardroff 894,103 

Bucket, hoisting, G. Focht 894.128 

Buckle, L. Maybaum 894,027 

Building construction, J. A. Hofmann 893,924 

Buildings, structural metal work in, H. B. 

Schutt 893.815 

Burial receptacle, T. F. Jones 894,151 

Burner, J. H. Beckman 893,833 

Button, C. A. Shields 893.945 

Button, A. Swanson 894,080 

Cab light, Woodling & Confer 893,689 

Cabinet for laces, trimmings, etc., J. A. 

Chilstrom 893,983 

Calculating machine, J. C. Wahl. .893,717 to 893,719 
Calculating machine, H. E. Goldberg. 

S93.720 to 893,728 

Camera, panoramic, J. S. Stewart 893,819 

Can. See Friction top can. 

Car brake, K. W. Carlgren 893,781 

Car, dipping, J. B. Carlson 893,782 

Car door bracket, E. A. Hill 894,002 

Car door, grain, N. S. Stalker 894,075 

Car, tank, J. M. Ames, reissue 12.832 

Car underframe, Summa & St. Clair 893,948 

Car underframing, H. Pries 893,650 

Cars, destination sign for street, R. C. Tay- 
lor 893,758 

Cars, door operating mechanism for gondola, 

E. I. Dodds 893,613 

Carbureter, W. C. Willard 893,685 

Carbureter, A. Grandjean 894,136 

Carpet squares, machine for making wood, 

C. M. Krebs 894,017 

Carrier. See Bottle carrier. 

Case-packing machine, T. J. Wrampelmeier. 893,888 

Celluloid, manufacture of non-inflammable, 

L. L. Bethisy 894,108 

Celluloid uninflammable and incombustible, 

rendering, P. Marino 893,634 

Cement by treating hot liquid blast furnace 
slag with milk of lime, manufacturing, 

H. Colloseus 893,708 

Cement by treating hot liquid blast furnace 
slag with solutions of alkaline sub- 
stances, manufacturing, H. Colloseus.... 893,707 
Cement from blast furnace slag, manufac- 
turing a sea-water resisting, H. Col- 
loseus 893.706 

Cement post fastener, Ingraham & Moser. . . . 893.734 

Chain, belt, S. F. Clouser 893,607 

Chain, drive, Butler & Belcher 893,779, 893,780 

Chain, friction drive, E. J. Conklin 893,787 

Chair, A. Wanner, Jr 893,679 

Chair automatic fan attachment, rocking, H. 

A. Keck 894.012 

Chair seat, B. A. Levick 894,020 

Chicken culture apparatus, V. C. Koons 893,737 

Chuck, I. A. Weaver 893,958 to 893,960 

Chuck, drill press, F. Schneider 893.875 

Chute, end loading, G. Holmes 893,626 

Circuit breaker, disturbance operated, Haas 

& Derbidge 893,997 

Clamp. See Bar clamp. 

Clip, E. M. Silvermann 893,666 

Cloth pressing machine, rotary, G. W. 

Voelker 893.956 

Clothes line, A. J. Bryant...; 893,702 

Clothes line support, A. Malsin 893.633 

Clothes line supporter, J. N. Gassett 893,917 

Coal pocket or bin, G. W. Freeland 894,133 

Coal pockets, weighing mechanism for, G. 

W. Freeland 894,132 

Cock, angle, Farrell & Hall 893,912 

Cock, gage, T. Watkins 894,087 

Cock, gas, D. E. Hopper 893.847 

Cock or faucet, J. W. Sharp, Jr 893.944 

Coffee urn, J. H. Beckman 893,700 

Coin carrier, L. Zamboni 893,890 

Collapsible box, W. G. Post 893.870 

Collar fastener, A. Zier 893,692 

Collar supporter, F. A. Ballou 893,773 

Coloring material and making same, F. J. 

May wald 893,636 

Column clamp, Batt & Branscombe . . '. 894,104 

Comb cleaner, F. Danner 893,984 

Compass, beam, M. A. Smith 893.881 

Computing machine, J. T. Jackson 893,628 

Computing machine, wage, G. E. O'Brien... 894,042 
.Concrete block press machine, F. E. Wilki- 

son 894,089 

Concrete or cement construction, reinforce- 
ment for, W. C. Gabriel 893,792 

Concrete or cement pipe, E. H. Ames 893,695 

Condenser, R. Herman 894,141 

Conduit, flexible, Lutz & Sibley 893,857 

Contact breaker, G. A. Dnterberg 893,822 

Convertible seat, A. P. Herrington 893,845 

Cooking pan, B, Compston 894,118 

Cooling apparatus, W. J. Hamilton 893,921 

Copying machine, E. C. Magnus 894,025 

Cord or thread the component strands of 
which are coated, coated, Bayne & 

Subers 894.172 

Couch, knockdown folding, W. J. Grotenhuis. 893,842 
Coupling. See Air brake coupling. 

Coupon cutting shears, J. Steel 893,669 

Cow tail holder, E. S. Easterday 893.989 

Crate, folding, E. Roadifer 893,752 

Cultivator, walking hand, J. B. Hosmer 893,627 




Accuracy and Efficiency 

are the principal points of excel- 
lence in our famous 

STAR LATHES 

but' adaptability',- durability and 
economy of operation are other feat- 
ures. Easy to understand, uniform 
in excellent work. Automatic Cross 
Feed. The best Lathes for all fine 
work. Catalogue free for the asking. 
THE SENECA FALLS MFG. CO. 
6»5 Water St., Seneca Falls, N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 




The Clipper Cup 

I3T" ItB triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best <fc Cheapest. All Stationers. 

CliJPPEB- MFG. CO., 
New York City 

for sample box of 100 ; or 20c. for clips and desk tray. 



PATENTS 



Our Hand Book on Patents, Trade-Marks', 
etc., sent free. Patents procured through 
Munn & Co. receive tree notice in the 

Scientific Amebic an 

MUNN & CO., 361 Broadway, N.Y. 
Branch Office: 625 F St.,Wa8hington,D.C. 




MIS 



GRINDER 



Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 

Slest in construction, most efficient 
1 operation. Price will interest you 

W. F. A JNO. BARNES CO., 

Established 1872. 
1999 Ruby St.. Roekford, III. 
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FDX MOTOR 5 

I Hlf.M SPEED-HEAVY DUTY t 



We are the only manufacturers 
who sell on the bore and stroke of < 
cylinders: and agree to refund your 1 
money if, after SO days' trial, you see nt to return the I 
engine. Write for catalog. 
THE POX REVERSIBLE GASOLINE ENGINE 00. 
£13 Front St., South Cincinnati. Newport. Kjr. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from this office and from ail newsdealers 



MO MOTORCYCLE 

We have the largest line of New 
and used. Motor Cycles, Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
and only exclusive Motorcycle 
House in the world. Send for our 
1908 Catalog. Repairs a specialty. 

Hotors and Castings for Air Ships 

Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo. 




CURTISS W0RLDS 



RECORD 



MOTORCYCLES 




New Single and Double Cylin- 
der Models for 1908 now ready. 
Diamond Medal, Highest 
Award, National Endurance 
run, won on a Curtiss. Send 
for Catalogue H and Booklet 
"Achievements." 



G. H. CURTISS MFG. CO., Hammondsport, N. Y. 




The BARKER MOTOR 

baBfrom the first shown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details makeit 

THE LEADER OF ITS CLASS. 



G. L. Barker, Norwalk, Conn. 
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HOW 



-^ 



Manufacturers 
Can Increase 
Their Business 



Read carefully, every week, 
•the 

Classified Advertising Column 

in the 

SCIENTIFIC 
AMERICAN 

Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 
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Culvert, expansion, J. Croy 894,120 

Curtain fixture, S. J. Tracy 893,761 

Cycle motor, two, G. L. Langer 893,738 

Damper regulator, W. P. Dennis 893,609 

Damper regulator for heaters, R. J. Roney.. 893,874 
Dental broach covering mechanism, R. Siegel 893,665 

Desk, portable, J. O. G. Allenson 893,694 

Dichlor ethoxy ethylene, producing, G. Im- 

bert 894,148 

Door check and closer, J. Fairhall, Jr 893,991 

Door check or catch, F. M. Case 893,115 

Douche, nasal, B. W. Grove 893,995 

Dredging apparatus, D. P. Moore 893,743 

Dressing sack, L. M. Anderson 894,096 

Drilling device, band, C. W. Skinner 893,667 

Dust collecting systems, pipe reducer for, W. 

B. Allington 893,968 

Dye, green anthracene, J. Deinet 893,837 

Dyes, making sulfurized, Homolka & Welde. 894,005 
Dyeing fibrous material, apparatus for, R. 

Dawson 893,986 

Dynamos and electromotors, rotor for, J. 

Hlsslnk 894,144 

Eaves trough hanger, C. C. La Clare 894,019 

Edge setting iron, Jorgensen & Haahr 894,152 

Educational device, G. B. Oldroyd 894,043 

Eel trap, J. H. Sellman 893,943 

Egg breaker, S. M. Beel 894,106 

Electric currents, swivel Joint for, A. B. 

Smith 893,880 

Electric heater, illuminated, F. C. Green 893,994 

Electric machine, dynamo, W. L. Waters... 893,681 

Electric machine, dynamo, J. Burke 893,979 

Electric regulation, M. Moskowitz 893,936 

Electric selective system, F. D. Pearne 894,044 

Electric transformer furnace, O. Frick 893,618 

Electrical condenser, G. W. Pickard 893,811 

Elevator safety apparatus, C. W. Hoffman.. 893,802 
Engine starting device, explosive, J. F. 

Denison 893,712 

Engine starting Jack, G. A. Bull 893,834 

Engines, lubricating filter for, J. R. Whltte- 

more 893,964 

Envelop, W. E. Baldwin, Jr 894,100 

Envelop, safety, H. G. Taylor 894,081 

Extension table, pedestal, C. W. Prentiss... 894,051 

Extension table, round, L. Ponet 894,049 

Eyeglasses, P. Moews 893,641 

Eyeglasses, Scudder & Hobmann 894,071 

Eyelets, forming blanks for covering, A. 

Latham 893,739 

False bottom, J. Kline 893,805 

Feed box, L. G. Groh 893,623 

Fertilizer distributer, L. Bailey 894,098 

Filter, C. H. Loew 893,806 

Firearm sight, F. Phillips 893,649 

Fire extinguishing cabinet, W. E. Luhman.. 894,024 

Fish bait or lure, W. Shakespeare, Jr 893,664 

Fluid compressor, Felbinger & Cafmeyer 893.913 

Fluid controlling device, A. Ullmann 893,765 

Fluid motor, C. W. O. Wittke 893,825 

Flushing tank, C. Willms 894,092 

Folding, cutting, and paste table, Sherman 

& Link 893,813 

Foot protector, M. Schultz 893,876 

Form improver, coat, S. Goodf riend 893,622 

Foundry flasks, bottom board for, J. L. 

Butler 893,703 

Friction top can or vessel, open mouthed, G. 

W. Weber 893,769 

Fruit Jars, device for truing caps of, L. H. 

Fischer 893,838 

Fuel, facilitating the combustion of, N. W. 

Bloss 894,110 

Furniture, knockdown article of, P. Morrison 894,033 

Furniture rack, V. C. Luppert 893,856 

Garbage bag, L. Thomas 893,759 

Garter fastening device, men's, R. A. Moore 893,935 

Gas cut-off, automatic, E. Turner 893,762 

Gas producer, W. B. Hughes 894,146 

Gas producer, suction, J. Bowey, Jr .*. 893,604 

Gate. See Railway gate. 

Gear wheels, etc., machine for finishing the 

teeth of cast metal, G. W. Baker 894,099 

Gearing, feed, J. B. Hart 893,999 

Gem cutting and. polishing apparatus, W. H. 

Griesch , 893,920 

Generator, Kishi & Nakamura 894,015 

Girder, reinforced, E. A. Moccetti 893,640 

Glass blowing machine, W. S. Teeple 894,082 

Glass grinding machinery, Goehring & 

Troche 893,795 

Glass producing system, Mambourg & Houze. 894,026 
Glass tiles, method of and apparatus for 

forming, W. T. Nicholls 894,040 

Glycin derivatives, producing, G. Imbert.... 894,149 

Governor, centrifugal, G. W. Younkman 893,691 

Grain bin, 1 T. Dougherty 894,122 

Grain drier, P. Provost 893,812 

Grain storing apparatus, R. Tolson 894,085 

Grate, G. W. St. John 893.671 

Grinding mill, Barr & Montz 893,893 

Gun, breech-loading, G. W. Parry 893,866 

Gun sight, F. L. Putney 893,751 

Gun, single trigger double barrel, E. M. 

Funk 893,839, 893,840 

Gun stock, F. Balson 894.101 

Hammock, E. C. Ince 894,008 

Hammock support, M. J. Scanlan 894,065 

Hanger, Ronan & Barry 894,057 

Harp, J. P. Gannon 893,619 

Harrow, disk, R. S. Wells 893,682 

Harrow, sulky, G. W. Fergueson 893,914 

Harvester, beet, L. Heiser 894,001 

Hay rack, J. M. Fuller 894,134 

Hay, straw, or like cutting knife, R. Jones. 893,735 
Heat and pressure regulator, E. J. Ryan.... 894,062 
Heating and: ventilating system, H. A. 

Wernecke 893,961 

Heating and welding furnace, W. N. Best... 893,974 
Heating apparatus for heating buildings and 

the like, device for evaporating water 

in, G. Struck 894,077 

Hides, . treatment of, R. Withey 894,171 

Hinge, H. Kirschbaum 893,631 

Hinge for vault light and other doors, W. N. 

Mayhew 893,807 

Hinge, gate, P. McCollum 894,036 

Hoist, counterbalance, W. Van Wie 893,678 

Hoisting machine, C. E./ Grant 893,919 

Hose, machine for winding metallic, W. 

Schwarz 893,661 

Hydrocarbon burner, J. F. Barker 893,599 

Hydrocarbon burner, L. A. Blubaugh 893,775 

Hydromotor, A. Graf 894,135 

Incubator, L. Carlberger 894,114 

Incubator heater, L. P. Harris 893.844 

Insulating machines, head for, V. Rovle.... 893,939 
Internal combustion engine, S. I. S. Ring!.. 893.656 
Iron and steel, copper clad, J. F. Monnot... 893,932 

Ironing board, folding, J. Kresge 893,848 

Journal box, C. W. Barber 893,598 

Keyboard, A. H. F. Schaar. . . 894,167 

Knitte dhosiery, R. W. Scott 893,663 

Lamp, electric arc, F. M. Lewis 894,158 

Lamp, gas, A. Rector 893.872 

Lamp socket, incandescent, W. F. Ritter 893.873 

Lamps in series, operating electric arc, F. 

M. Lewis 894,157 

Lantern bracket, A. E. Choate 894,116 

Lathes, planing machines, and other analo- 
gous machine tools, tool holder for, E. 

J. Gunther 893.996 

Laundry bag, D. P. Moore 893,934 

Lavatory, J. H. Gavin 893,71 6 

Leaflet holder, C. Blum , 893,776 

Leuco derivative of the gallocyanin series, 

W. Lommel 893,855 

Level, W. G. & F. W. Fuessel 893.992 

Lifting Jack, F. E. Modlin 893.931 

Lighting device, Thomson & Cody 893.951 

Lightning arrester, R. D. Mershon 893.742 

Lightning arrester for electrical circuits, R. 

B. Ingram 894,150 

Load raising, lowering, and conveying or 

transporting apparatus, Temperley & 

Alexander 894,083 

Loading or ditching apparatus, L. Kniffen.. 894,016 
Lock. See Bolt lock. 

Lock strike plate, A. Nathan... 893,809 

Lock system, electrical permutation, H. T. 

Cleary 893,902 

Locomotive safety stop. W. H. Brown 894,113 

Log skidder frame, J. R. McGiffert :... 893,644 

Longitudinally-apertured body, making a, 

W. E. Ludlum 894,023 

Loom, narrow ware, O. W. Schaum 894,067 

Lumber guide mechanism, F. M. Barto 893,895 

Machinist's clamp, reversible, W. T. Russell. 893,754 
Magnet for dynamo-electric machines, field, 

A. L. Cushman 893,711,893,838 

Magnetic separator, 0. G. Buchanan 893,606 

Mall bag catcher and deliverer, H. H. Akers 893,966 



Mail bag catcher and deliverer, Douglas & 

Bartleson 894,123 

Mail box, W. W. Plummer 893,750 

Mail receiving and delivering apparatus, 

Allatt & Kerwin 893,967 

Mangle apron guide, E. P. Wood 893.690 

Manicure implement, T. Miller 894,161 

Manure distributer, S. H. Garst 893,621 

Manure spreader, C. L. Dyk 893,789 

Marble sawing machine, J. R. Peirce 894,046 

Marking tag, A. H. Swett 893,885 

Match box holder, W. S. Tarbox 893,673 

Mattress, F. Hoffmann 893,732 

Measuring the distance between bearings of 
moving parts, instrument for. Rode & 

Picard 893,753 

Mechanical movement, J. Stuart 894,078 

Mercury vapor apparatus, starting device 

for, Schwarz & Amon 893,816 

Metal belts and for connecting the ends 
thereof, means for strengthening, C. 

Eloesser 894,126 

Metal body and producing same, compound, 

J. F. Monnot 893,933, 894,162 to 894,164 

Metal flanging press, J. W. Nesmith 893,863 

Metal plating, device for producing electro- 
lytic,, E. Schmitz 893,814 

Metals, machine for extruding, G. H. Ben- 
jamin 893,701 

Metallurgical furnace, W. N. Best 894,107 

Microscope and camera, combined, R. L. 

Watkins 893,823 

Microscopes and the like, mechanical stage 

for, R. L. Watkins 893,957 

Middlings and other materials, method of 
and apparatus for purifying, H. S. 

Jewell 894,009 

Milk top extractor, H. Barry 893,697 

Milk vat, A. F. Stoelting 893,883 

Mines, means for ventilating and expelling 

water from, P. H. Durack 893.988 

Mining tool, M. E. Thomas 893,950 

Mirror, adjustable, B. D. Harris 893,998 

Mirror for optical instruments and making 

the same, G. N. Saegmuller 893,755 

Molding machine, A. Green 893,797 

Mortising and grooving machine, L. Lubin . . 893,849 
Motor operated by liquefied carbon dioxid, 

G. Brousseau 893,899 

Motors, distributing gear for explosion, M. 

Thier 893,675 

Music player action valve, automatic self- 
adjusting pneumatic, E. B. Hough 894,007 

Music players, endless roll mechanism for 

pneumatic, E. B. Hough 893,927 

Music-playing instrument, autopneumatic, 

W. R. Crippen 893,710 

Musical instrument, bowed, E. H. Amet 893,771 

Musical instrument mechanisms, controlling 

device for, P. B. Klugh 893,736 

Musical instruments, string, O. G. J. Koch. 893,632 
Musical instruments, supporting means for 

swinging parts of, A. E. Turnquist 893,764 

Nose bag suspension, L. D. Cammann 893,981 

Nozzle, J. Rosborough 894,059 

Nut lock, C. S. Norris 894,041 

Oil burner, J. Schurs 894,069 

Ordnance, sighting and working of quick- 
firing, Dawson & Buckham, reissue 12,833 

Ore and other materials, crusher for, H. 

Eggers 893,713 

Ore concentrator, G. H. Davidson... 893,985 

Ore or other substances, mechanism for agi- 
tating and handling, J. Smith 894,174 

Oven, drying, J. Horner 894,145 

Oven illuminating device, bake, C. N. Berg- 

mann 893,898 

Oyster carrier, R. C. Bender 893,973 

Package binder, W. G. Richards 894.054 

Package fastener, F. S. Myers 893,859 

Packing box or carton, J. T. Ferres. 893,615, 893.616 

Packing box or carton, J. G. Reber 893,652 

Packing, piston, P. E. Williams 894,091 

Paints and other coatings, producing, K. 

Lorincz 894,159 

Paper box and like article, W. H. Somers... 893,946 

Paper box machine, A. W. Mitchell 894,030 

Paper folding machine, O. W. Johnson 893.629 

Parallel clamp, H: A. Adams 893.831 

Paste cup, W. H. Redington 893.653 

Paste cup, W. Rodiger 893,657 

Pavements, repairing vault light, P. M. 

Brmier 893,900 

Pen and pencil holder, E. Danne 893.608 

Perforating, punching machine, etc., F. H. 

W. Higgins 894,143 

Photo-engraved plates, hand liner for, V. 

Royle 893,938 

Photograph holder, extensible, W. J. Sat- 

terlee 893,659 

Photographic view finder. W. R. Elliott 894,125 

Piano action, H. O. Clark 893,705 

Picture hanger, J. N. Copeland 893.788 

Pipe coupling, E. A. Cleland 893,785 

Pipe-laying means, dredging, P. S. Smith... 894,168 
Pipe lifting and gripping appliance, G. J. 

Hauk 894,138 

Pipe trap, waste water, W. J. Frost 893,791 

Pipe wrench, J. Cooper 893,903 

Plant protector, J. A. Byrne 893,704 

Planter, S. H. Tinsman 893,888 

Plow, S. H. Tinsman 894,169 

Plow and harrow, combination, E. J. Steele. 894,076 

Plow, motor, C. A. Hart 893.798 

Plow sulky attachment, J. W. Turner 893 f 763 

Pneumatic cleaning systems, suction appa- 
ratus for, Locke & Dunn 893,854 

Pneumatic despatch tube apparatus, A. W. 

Pearsall 894,045 

Pneumatic suction, apparatus for removing 

dust by, Locke & Dunn 893,853 

Pneumatic suspension means, J. H. Clark. . . 894,117 

Portable elevator, A. F. Meyer 893,637 

Postal card, J. Draemal 894.124 

Potato digger, C. R. Dodge 893,905 

Power transmitting device, A. W. Whitcomb 893,684 
Power transmitting mechanism, controllable, 

E. F. Jewett 894,010 

Press, G. J. Blum 893.601 

Press, F. W. Barhoflf 893,892 

Pressure controlling device, automatic, W. 

F. Krichbaum 894,018 

Printing machine and enlarging camera, 

combined, A. Kaiser 894,154 

Printing machine, hand, J. A. Spooner 893,882 

Printing machines, type holding device for, 

S. Brown 893,977 

Printing on boards, machine for, H. W. 

Morgan 893,745 

Prolectile, Wheeler & McKenna 893,963 

Pulley housing, C. A. Brinley 893.777 

Pulley housing, sash. C. A. Brinley 893.778 

Pulley or wheel, L. Zamboni 893.889 

Pump, air and like, D. B. Morison 893.031 

Pump, cream, E. Lindblad 893,741 

Pump, painting or whitewashing, B. Brink- 

mann 894,112 

Pumping Jack, C. J. Engle 893,909 

Rail brace, A. J. Knouse 893,928 

Rail Joint, J. Mayer 894,160 

Rail Joint, insulated. A. Morrison 894,032 

Rail splice, W. D. McKeown 894,038 

Railway brake, W. H. H. Diffenbauch 893.611 

Railway crossing, Alexander & Gano 893.693 

Railway gate, L. A. Wheelock 893,683 

Railway signal, electric, W. H. Harris 893,731 

Railway signals, track instrument for, J. F. 

Dineen 893,612 

Railway switch signal, W. H. Harris 893,730 

Railway tie, H. L. Williams 894,090 

Railway tie and connection, Shane & Fores- 
man 894,072 

Railway tie and means for securing rails 

thereto, L. G. Sedberry 893.941 

Railway tie, metallic, A. Miller 894.028 

Railway track clearing device. J. A. Shires. 893.878 

Railway track rail fastener, J. T. West 893,962 

Reel for sectional skeining, E. Barton 893,896 

Removable seat, C. Lederman 893,930 

Resilient wheel, -J. C. Turnage 893.677 

Retort charging apparatus, H. Crocker 894,119 

Ribbon receptacle, E. Anlshansll 894.097 

Rock drill, R. H. Anderson 893,596 

Rolling mill for the manufacture -of pipes 

and other hollow bodies, O. Heer 894,140 

Rooms in mansions of all kinds, especially 
hotels, sanitariums, and the lake, con- 
struction and arrangement of sitting and 

bed, B. Scherl 894,068 

Rope carrier, F. V. Drake 893,908 

Rotary engine, G. Hidden 893,801 

Rotary shovel, E. W. Nichols 893,740 

Routing machine, V. Boyle 893,940 
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Classified Advertisements 

Advertising in this colnmn is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY .— You will find 
Inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of tbe inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MtLNN & CO. 



fi 



8607.— Wanted to buy an electric 



BUSINESS OPPORTUNITIES. 

WANTED.— Useful Novelties, practical tools, labor 
saving devices for use in shipping and packing depart- 
ments. Any good articles which will facilitate ship- 
ihig, packing or branding goods. Address B. & S. Co., 
ox 773, New York City. 

- Jnqniry Mo, 

incubator. 

I MADE f50,000 IN FIVE YEARS IN THE MAIL 
ORDER BUSINESS; began small I will show you 
how to do tbe work. Send for particulars. Manager, 
Box 953a, Lockport, N. Y. 

Inquiry No. 8611.— Wanted to buy springs for 
light power purposes. 

A CORPORATION of highest standing having large 
well equipped factory ana selling organization, and 
ample capital, desires to manufacture and market me- 
chanical inventions of unquestioned merit. Corres- 
pondence solicited. Address K. A ., Box 773, N. Y. City. 

Inquiry No. 86*-4 8.— Wanted to buy paving block 
machines for use with partly fluid substances. 



PATENTS FOR SALE. 

FOR SALE.— A sash lock and ventilator, recently 

gitented. will sell cheap for cash. Address J. S. 
acker. Box32"2, Salt Lake, Utah. 

Inquiry No. 8632.— Wanted to buy machine for 
perforating music rolls. 

FOR SA r.E : Melon Carrier. Patent No. 882.722.date 
March 24, 1908. Send for Descriptive Circular to W. A. 
Stark, Webster Flats, Tacoma, Wash. 

Inquiry No. 8646.— Wanted to buy cheap small 
motor from % to 1 horse power, single phase 60 cycle, 110 
volts. 

FOR SA LE.— Melon carrier, patent No. 882,808, date 
Marcb 24, 1908. Can be carried in one's vest pocket and 
manufactured for a fraction of a cent. Address C. A. 
Woodward, 1222 E. Preston St., Baltimore, Md. 

Inquiry No. 8649.— Wanted to buy non-inflamma- 
ble celluloid. 

FOR SALE or exchange for Northern Ind. or Southern 
Mich, farm land. U. 8. patent No. 778 127 and Canadian 
No. 91,240. Ladies' apparel. Lura Greenan, Bristol, Ind. 



Inquiry No. 8650. 

machinery. 



-Wanted to buy file cutting 



BOOKS AND MAGAZINES. 

BUILD MISSION FURNITURE. Send 20 cents for 
three designs of easily made pieces of furniture for 
hall, den or library. Full directions for making and 
putting together. Furniture can be made by anyone 
who can handle a saw. List of books on home handi- 
crafts free. Ask for free sample copy of Electrician 
and Mechanic, finely illustrated magazine written in 
popular style, devoted to all kinds of mechanical work. 
Sampson Publishing Company, 1151 Beacon Building, 
Boston, Mass. 

Inquiry No. 8659. —Wanted address of manufac- 
turers of drop forged wrenches. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 

f>lied at short notice at the rateof $13.00 per thousand, 
r large quantities, for big industries and callings. 
Small and special lists compiled to order at various 
prices. Thus 100 windmill manufacturers list would 
cost 12.50. etc. Certain lisfs of rare trades are much 
more expensive. Thus 100 names of oatmeal manufac- 
turers would cost $15. Estimates should be obtained be- 
fore remitting. Address A. A. H., Box 773, New York. 



Inquiry No. 8654. 

hardeners in New York. 



-Wanted addresses of case- 



A LIST OF 1.500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address A. A. H., Box 773, New York. 



Inquiry No. 8666.— Wanted to buy screw making 
machinery. 

Inquiry No. 8667.— Wanted to buy needle, pin and 
pen machinery. 

Inquiry No. 8674.— Wanted to buy machinery for 
cultivating rice and making Yuca starch. 

Inquiry No. 8678.— Wanted to buy cheap sewing 
machines. 

Inquiry No. 8681.— Wanted to buy envelope mak- 
ing machines. 

Inquiry No. 868!*.- Wanted to buy model of old 
battleship " Maine." 

Inquiry No. 8683.— Wanted to buy plant for mak- 
ing cassava starch. 

Inquiry No. 8685.-Wanted to buy X% to 2-inch 
No. 13 to 18 1 empered spring steel. 

Inquiry No. 8687.— Wanted to buy motor plows. 

inquiry No. 8691 .—Wanted to buy tor export to 
British Guiana alcohol motors. 

Inquiry No. 8693.— Wanted to buy kerosene oil 
motors for export. 

Inquiry No. 8694.— Wanted to buy fly wheels and 
ball bearings. „ 

Inquiry No. 8699.— Wanted, to buy two-stranded 
soldered wire for hcddles. 

Inquiry No. 8701.— Wanted to buy solar engines. 

Inquiry No. 871©.— For machinery for carding, 
spinning and weaving jute. 

Inquiry No. 8713.— For manufacturers and dealers 
of cement manufacturing machinery and kilns. 

Inquiry No. 8716.— For manufacturers of flower 
garden and light frame tools for cultivating, etc. 

Inquiry No. 8719.— For manufacturers of safes. 

Inquiry No. 8731.— Wanted nn welded tubing that 
is used for structural work. 

Inquiry No. 8732.— Wanted manufacturers of 
glass. 

Inquiry No. 8735.-Formanufacturersofaneedle- 
threader, not tbe thimble and needle combination. 

Inquiry No. 8736.— For parties who make "Yan- 
kee Metal Polish." 

Inquiry No. 8728.— Wanted the address of The 
Frear Novelty Co. 

Inquiry No. 8729.— Wanted a machine for manu- 
facturing berry-crates complete. 

Inquiry No. 8731.— Wanted a rice mill or huller 
that delivers the rice entire and separate from the 
hull. 

Tnquiry No. 8734.— Wanted to buy fusible metal 
which melts at 165 degrees, similar to that used by 
manufacturers of automatic sprinkler heads, also who 
makes the disks used to keep the head normally closed. 



Tnquiry No. 8735.— For parties makinc a still for 
the purpose of extracting alcohol from saw-dust. 

Inquiry No. 8736.— For manufacturers of machin- 
ery for making matches, also machinery for making 
purses and hand bags. 

Inquiry No. 8737.— Formanufacturera of machin- 
ery for making tooth-brushes, shaving brushes, gal- 
vanized water buckets, locks, nibs and holders. 

Inquiry No. 8738.— For parties manufacturing 
casein cement. 

Inquiry No. 8739.— Wanted machinery to make 
pencil and pen retainer made of spring wire. 

Inquiry No. 8743.— For manufacturers of water 
still, also of thermometer tubing. 

Inquiry No. 8743.— Wanted to buy a machine to 
makemacaroni, spaghetti and vermicelli to turn out 
100 lbs. per day of each, by hand power. 

Inquiry No. 8744.— Wanted amachinefor making 
briquettes for fuel from wooden shavings or combined 
with pitch or other binder. 

Inquiry No. 8745«— For manufacturers of hoops 
such as used as toys, varying in diameter from 2J$ to 4 
feet, cross section approximating H*H incb, the ends 
being lapped and tacked. 

Inquiry No. 8746.— For dealers in paper and card- 
board making machines. 

Inquiry No. 8748.— Wanted to buy polished or lac- 
quered brass in sheets 29 gauge, quarter hard in temper. 

Inquiry No. 874 9.— Kor makers of very large 
springs, used for running machinery. 

Inquiry No. 8751.— For manufacturers of brass, 
tea, dessert and table spoons for silver plating. 

Inquiry No. 8753.— For manufacturers of paper 
mill machinery for the manufacture of strawboard and 
wrapping paper. 

Inquiry No. 8753.— For manufacturers of hotel 
register revolving stands and hotel novelties. 

Inquiry No. 8757-— Wanted addressof the manu- 
facturer of "The Index Incandescent Kerosene 
Burner." 

Inquiry No. 8759-— For a firm to do porcelain 
enameling of ventilator tops, such as used on the out- 
side cf arc lamps. 

Inquiry No. 8761.— Wanted to buy a small car- 
riage propelled by electricity so tbat a lame person may 
get about by himself. 

Inquiry No. 8763. —For manufacturers of a pat- 
ented pants stretcher made mostly of wood, the top 
and bottom clamps being extended apart bv two wooden 
slips which are connected by some sort of adjustment 
feature. 

Inquiry No. 8763.— Wanted parties who can make 
ornaments of wood pulp scroll-shaped. 

Inquiry No. 8764.— Wanted to buy smokers' fancy 
goods of all kinds. 

Inquiry No. 8765.— For manufacturers of insulat- 
ing paper linings used in metal covers of electric snap 
switches; also makers of insulating papers and tools. 

Inquiry No. 8766.— For parties mating pressed 
paper goods. 

Inquiry No. 8767.— Wanted to buy cars for a 
railroad with a radius of 100 miles, which will run by 
gasoline power. 

Inquiry No. 8768.— For manufacturers of black 
plate glass. 

Inquiry No. 8769.— For manufacturers of an ap- 
pliance to attach to the old style razor blade to make 
same a safety razor. 

Inquiry No. 8770. For parties who mate short 
link twist chains, links from M inch up. 

Inquiry No. 8771.— Wanted to buy tune sheets 
for Criterion music boxes. 

Inquiry No. 8772.— For a machine to make paper 
bottles for holding milk. 

Inquiry No. S773.— For manufacturers of distil- 
ling machinery for making alcohol and denaturizing the 
same with small capacity. 

Inquiry No. 8774.— For machinery for making 
bags from sisal hemp. 

Inquiry No. 8775.— Wanted to buy stock novelty 
or jewelry catalogues. 

Inquiry No. 8776.— For manufacturers of mail 
order novelties and also manufacturers of hand power 
vacuum cleaner machines. 

Inquiry No. 8777.— Wanted to buy a portable 
photographing outfit for street use. 

Inquiry No. 8778.— For manufacturers of reapers, 
binders and mowers. 

Inquiry No. 8779— For parties manufacturing 
gas, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead pine, 
power transmission machinery and steam fitters' tools. 

Inquiry No. 8780.— For parties who make gasoline 
stoves. 

Inquiry No. 8781 -—For manufacturers of bass and 
snare drum shells and hoops; 

Inquiry No. 8782.— For manufacturers of Chinese 
wood drums, torn toms and cymoals. 

Inquiry No. 8783.— For manufacturers of small 
drummer's traps as whistles, rattles, rooster crows, etc. 

Inquiry No. 8784.— For manufacturers of alcohol 
burners for lights and stoves. 

Inquiry No. 8785. -Wanted to buy an automatic 
self-taking picture machine, square tintype. 

Inquiry No. 87^6.— For parties to manufacture 
glass balls blown about lj-giuch in diameter with aj^ 
inch bole through the center, should hold about 200 
pounds to the square inch of steam pressure. 

Inquiry No. 8787.— For parties who manufacture 
cat-gut. 

Tnquirv No- 8788. -For manufacturers of music 
rolls for "self playing pianos and organs ; also spring: 
motors for same. 

Inquiry No. 8789.— Wanted to buv machines. to 
manufacture horse radish, Saratoga chips and old- 
fashioned lye hominy, whole kernels. 

Inquiry No. 8790. — For the manufacturer of 
" Brooks improved hand pump." 

Inquiry No. 8 791. —For concerns that make a 
specialty of useful mechanical devices. 

Inquiry No. 8793.— For a firm that manufactures 
glass holders made of glass. 

Inquiry No. 8793.— Wanted to buy a twine cutter 
to be worn on the finger like a ring. 

Tnquiry No. 8794.— For manufacturers of the 
"Ideal Dust Pan." 

Inquiry No. 8795.— For a mechanical device for 
catching or destroying flies, mosquitos, etc.; also traps 
for catching snakes. 

Inquiry No. 8796.— For concerns manufacturing 
stills adapted to the manufacture of denatured alcohol. 

Inquiry No. 8797.— For manufacturers of fiber. 

Inquiry No, 8798.— For manufacturers of micro 
lens used in small articles such as pencils, charms, etc. 

Inquiry No. 8799.— Wanted to buv new or second- 
hand box nailing machine for small packing cases. 

Inquiry No. 8S00.— Wanted complete data in re- 
gard to pegamoid. 

Inquiry No- 8801.— For the manufacture of The 
Security Placket Fastener. 

Inquiry No. 8802.— Wanted to buy machinery for 
cutting and polishing oilstones, whitestones or grind- 
stones. 

Inquiry No. 8803-— For manufacturers of flies, 
screws^ druggists' supplies, hardware in general, and 
agricultural machinery. 

1 military No. 8804.- For parties dealing in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 

Inquiry No. 8805.— Wanted to buy outfits and 
supplies for brazing. 

Inquiry No. 8806.— For manufacturers of draw- 
ing materials. 

Inquiry No. 8807.— For dealers in second-hand 
cotton machinery. 

Inquiry No. 8808. -For manufacturers of ma- 
chinery for making bungs for barrels. 

Inquiry No. 8809.— For the manufacturers of 
metallzed flowers used for hat pins, etc. 

Inquiry No. 8810.— For makers or importers of 
porous water bottles or jars to cool drinking water by 
evaporation. 

Inquiry No. 8811.— Wanted to buy electric tattoo- 
ing needles. Inks and stencils. 

Inquiry No. 881 2.- Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust. 

Inquiry No- 8813.— For manufacturer of the 
1 Steele " mixer for mixing food products, etc 



Sash fastener, C. V. Walker 893,768 

Sash holder, W. M. Dight 893,904 

Sausage stutter, G. R. Napier 893,808, 894,039 

Saw, endless chain, S. J. Bens 893,897 

Scraper, W. H. Compton .... 893,709 

Screen, H. K. Hansen 893,729" 

Sector for dividing heads, indicating, I. Van 

Huff el, Jr 893,954 

Separator, A. P. Wetterauer 893,824 

Sewing implements and materials or the 

like, holder for, A. Mutzell 893,643 

Sewing machine stop-motion, Slater & Hogan 894,073 
Sewing machine threading device, S. B. Bat- 

tey 893,698 

Shaft coupling, flexible and elastic, L. Gir- 

ardot 893,794 

Sheet metal can, removable cover, B. H. 

Kannenberg 893,630 

Shipping box, F. C. Mitchell 893,639 

Shirt, L. Dinger.., 894,121 

Shock absorber, L. S. Watres 893,680 

Shoe operatives' knives, electric heater for, 

E. N. Chandler 893,783 

Signaling mechanism, W. H. Gilman 893,993 

Siphon, D. Landau 893,850 

Smelting; J. H. Boyd 894,111 

Smoke consumer, Nygaard & Warren 893,864 

Snap switch, rotary, H. C. Williamson 893,688 

Sole marking machine, F. J. Burke 893,901 

Spark plug, C. T. Van Woert 893,955 

Spectacles, eye guard and shield for, W. C. 

Bayless 893,972 

Spinning or twisting apparatus, ring, A. W. 

Beardsell 893.600 

Spoke jack, J. A. Alley 894,094 

Sprouting apparatus, F. A. Peters 893,648 

Square, folding, W. B. Seymour 893,877 

Stacker attachment, wind, G. W. Kennel, 

et al 893,804 

Stamp, B. Kiam 894,013 

Steam boiler, J. Erwood 893,910 

Steam engine, R. Hay 894,139 

Steam generating system, A. W. Bebber .. 893,699 
Steam generator burner, F. E. & F. O. Stan- 
ley 893,668 

Steam trap, J. T. Lindstrom 894,021 

Step, extension, E. V. Wells 894,088 

Stereopticon lanterns, slide carrier for, C. 

W\ Finch 893,714 

S'tock waterer, J. J. McCourt 894,037 

Stool, milking, A. A. Jones 893,803 

Stove valve locking device, gas, W. Schwer- 

ing 893,662 

Strainer, milk, E. M. Frazee 893,915 

Strainer, water, J. O. Olson 893,645 

Strainer, water, H. Mueller 894,035 

Stuffing box, J. H.' Gately 893,793 

S'ulfurous leuco bodies and making same, 

Homolka & Welde 894,006 

Surface finish, one coat, G. Dosselman 893,987 

Surgical appliance, L. G. Scarpa 894.066 

Sweeper, 0. Kampfe 894,011 

Switch. See Snap switch. 

Switch, J. L. Bailey 893,970 

Switching indicator, W. L. Sullivan 893,757 

Table-locking device, pedestal, E. Tyden 893,821 

Table-locking device, pedestal, C. S. Burton. 893,980 
Tag for neckwear and the like, S. L. Bach- 

rach 893,969 

Talking machines, automatic needle clamp 

for, G. Konigstein 893,929 

Tank heater, G. E. Bishop 893,774 

Tanks, means for producing circulation in 

liquid, Heuscher & Weber-Stierlin 893,625 

Telautograph, F. Ritchie 894,165 

Telegraph transmitting instrument, F. H. 

W. Higgins 894,142 

Telephone relay, C. W. Underwood 893,953 

Telephone repeater system, N. G. W'arth 894,170 

Telephone set, hand, G. F. Atwood 893,891 

Telephones, intercommunicating, H. C. 

Thomson * 893,820 

Telepscope, ordnance bore sighting, S. 

Czapski 893,836 

Telescoping device, C. L. Gardner 893,620 

Telltale apparatus for running machinery, 

O rmiston & M arti n 893,865 

Therapeutic purposes, means for' producing 

and utilizing rays of light for, C. E. 

Rogers 894,166 

Thermostat, Gossick & Van Valkenburgh 893,918 

Tile machine, C. L. Baldwin 893,597 

Time recorder, workman's, W. D. Doremus.. 894.173 

Timepiece, E. Aufiero 893,772 

Tire, H. B. Baruch 893,832 

Tire, cushion, C. L-. Rempes 893,655 

Tire, vehicle wheel. R. O. Stutsman 893,672 

Tires, device for locating and determining 

punctures in pneumatic, J. Lenderyou... 894,156 
Tires, vulcanizer for repairing, C. E. Miller. 893,638 

Tobacco moistener, J. F. Leeper 893,740 

Tobacco stick, J. H. Grogan. 893.841 

Tool, combination, R. T. Bond 893,602 

Tool handle, C. W. Layton 894,155 

Tool holder, E. B. Sellew 893,942 

Tooth, artificial, T. Flintoff 893,617 

Tray, sectional stacked letter, G. & O. D. 

Collis 893,786 

Truck clamp, soap, F. H. Hotchkiss 893,926 

Truck, hand, J. C. Moore 893,744 

Truck, rigger's. J. Ross 893,658 

Truss, J. A. Anderson 894,095 

Tube perforating apparatus, C. Tnibodeau... 893,674 

Typewriter, front strike, C. Spiro -. 893,947 

Typewriting machine, A. W. Smith 893,817 

Typewriting machine, O. Woodward, 

893,826 to 893,829 

Typewriting machine, B. E. McSheehy 893,860 

Typewriting machine, W. J. Barron 893.971 

Umbrella frame, W. E. Van Deventer 893,766 

Undergarment, W. P. Walker 894.086 

Unhairing machine, M. A. Powers 894,050 

Unit form holder, B. E. McSheehy 893,861 

Valve, Sturgis & Leming 893,884 

Valve and valve box, shower, J, A. Wilson.. 893,770 

Valve, automatic, J. G. Banjock 894,102 

Valve for air compressors, air, J. G. Leyner, 

893,851, 893,852 
Valve for steam boilers and pipes, reversible 

cut-out, J. Erwood 893,911 

Valve operating mechanism, hydraulic tur- 
bine, Beale & Moore 894,105 

Valve, train safety cut-out, G. H. Wilson... 894,093 

Vaporizing burner. H. J. D. de Sales 894,064 

Vat. See Milk vat. 

Vehicle, W. N. Snow 894,074 

Vehicle brake, J. G. Millet 894,029 

Vehicle brake, railway and road, J. E. 

Schumacher 893,66 

Vehicle, motor, R. Ruemelin . 894 "60 

Vehicle running gear, Hart & Dupont 894,000 

Vehicle wheel, E. Fishburn 893,715 

Vehicles, cabs, cars, and the like, apparatus 

for recording numbers of, C. Willse 893,686 

Vehicles, safety device for occupants of, R. 

Radtke 894.052 

Ventilating device, C. Stein 893.670 

Ventilator, A. M. H. de Bruycker 893,978 

Vessel for whale fishing, J. A. Morch 893.642 

Vibrator, G. B. Pickop 893.868 

Wagon box, J. B. Pospeshil 893,937 

Wagon, dumping, J. W. Hobson 894,003 

Washing machine support, F. M. Sinclair. . . 893.879 
Washing machines, operating gear mechan- 
ism for, J. Edens. 893,307 

Water closet seat, L. Oppenhelm 893,646 

Water or other liquid f rom mineral, vege- 
table, and animal substances, extraction 

of, B. Schwerin 894,070 

Water purifier, J. Bowey, Jr. 893,603 

Water wheel. R. A. Fontaine 893,790 

Wtb press* plate cylinders, clip for, Ellis & 

Hasselbach 893,990 

Wedge, ax or tool. G. P. ATorrill P Mr " 

Well drill, deep, W. Hutchings 894,147 

Wheel tread or tire, rubber, E. B. Killen... 894." 1 4 

Wood, impregnating, J. Rutgers 894,061 

Woodwork, concealed fastener and Joint in, 

D. L. Tschantz 893,676 

Wrapping machine, package, Hook & Mit- 
chell 893,846 

Wrench, Haugland & Braaten 893,799 

Wrench, J. MV Bott 893,976 

DESIGNS. 

Badge, B. M. Branson 39/427 

Glass vessel, C. S. Whipple 39,432 

Type, font of, S. C. Gaunt 39,429 to 39.431 

Watch fob, R . J. Stokes 39,428 



Important Books 



The Scientific American 

Cyclopedia of Receipts, 

Notes and Queries 

15,000 RECEIPTS 734 PAGES 

Price $5.00 in cloth 

This splendid work contains a careful compilation of 
tbe most useful Receipts and Replies given in the 
Notes and Queries of correspondents as published in 
the Scientific American during the past sixty years, 
together with many valuable and important additions, i 

Over Fifteen Thousand selected receipts are here 
collected, nearly every branch of the useful ar s being 
represented. It is by far the most comprehensive vol- 
ume of the kind ever placed before the public. 



Industrial Alcohol 

ITS MANUFACTURE AND USES 

A Practical Treatise based on Or. Max M aeh cker's 
"Introduction to Distillation" as revised by Drs. Del- 
bhcck and Unoe. Comprising Raw Materials, Malt- 
ing, Mashing and Yeast Preparation, Fermentation. 
Distillation, Rectification and Purification of Alcohol, 
Alcoholometry, the Value and Significance of a Tax- 
Free Alcohol, Methods of Denaturing, Its Utilization 
for Light, Heat and Power Production, a Statistical 
Review and the United States Law. 

By JOHN K. BRACHVOGEL, M.E. 
598 Pages 105 Illustrations Price $4.00 



GAS, GASOLINE and 
OIL ENGINES 

Including Gas Producer Plants 

By GARDNER D. HTSCOX, M.E. 
Price $9.50 

The only complete American book on the subject for 
Gas Engine Owners, Gas Engineers, and intending pur- 
chasers of gas engines, treating fully on the construc- 
tion, installation, operation and maintainance of gas, 
gasoline, kerosene, and crude petroleum engines. 

The new rewritten, enlarged, and revised 15th edition 
of this work has been prepared to meet the increasing- 
demand for a thorough treatise on the subject. Its 
450 pages give general information for everyone inter- 
ested in this popular motive power, and its adaptation 
to the increasing demand for a cheap and easily man- 
aged motor requiring no licensed engineer. It is fully 
illustrated by 351 engravings and diagrams. 



Modern Machine Shop 
Construction 

Equipment and Management 

By OSCAR. E. PERRIGO, M.E. 

Nearly 400 Large Quarto Pages, Illustrated 

by oyer SSUO Engravings Specially Made 

by the Author. Price $5.00 

A work designed for the practical and every-day use 
of the Architect who designs, the Manufacturers who 
build, the Engineers who plan and equip, tbe Superin- 
tendents who organize and direct, and for the informa- 
tion of every Stockholder, Director, Officer, Account- 
ant, Clerk, Superintendent, Foreman, and Workman of 
tbe Modern Machine Shop and Manufacturing Plant of 
Industrial America. 



American Tool-Making and 
Interchangeable Manu- 
facturing 

By J. V. WOODWORTH 
544 Pages 600 Illustrations Price $4.00 

A practical treatise on the Art of American Tool 
Making and System of Interchangeable Manufacturing 
as carried on to-day in the United States. It describes 
and illustrates all of the different types and classes of 
Bmall Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal parts are imperative. It is a practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu- 
facturing methods and assisting in reducing the expense 
and increasing the output and the income. 



Gas Engines and Producer- 
Gas Plants 

By R. E. MATHOT 
320 Pages Fully Illustrated Price $2.50 

A practical treatise setting forth the principles' of 
Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer Gas Engines and their Possibilities. The 
dare of Gas Engines and Producer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon abd Oil Engines. 
Thoroughly up-to-date in its treatment of the subject, 
the work discusses at considerable length the genera- 
tion of producer- gas and its utilization in gas engines. 
No other book in English presents anything like as full 
a discussion of this most important phase of the gas 
engine. Indeed, no other book devotes even a chapter 
to producer gas. despite the fact that it is the coming 
fuel for gas engines of high power. 



t8~Any of these boolcs sent prepaid on receipt of price. 
twA special circulur of these books viiU be sent to any- 
one on application. 

MUNN & COMPANY 

Publishers of Scientific American 

361 Broadway New York 



August i, 1908. 



Scientific American, 



S3 




Write for particulars and our booklet, 
"What Owners Say About Their Nationals" 

The National Motor Vehicle Co. 

1019 E. 22d Street, Indianapolis, Ind. 



Strop Your Double-Edged Blades With 
The Rundel Automatic Stropper 

Makes old, double-edged razor blades better than new 
improves new blades and insures a perfect shave. 

Absolutely automatic and cannot cut strop . Nickel 
plated stropper and best qual- 
ity horse-hide strop, 

postpaid, for _^^j^^ ^I^IJ^Bft. Mon 

CI 00 -— ^HK mm «j| hS back in IS 

* 0b ^-'^tt ^P^\ days if not 

satisfactory. 
In ordering, state 
make of razor. Il- 
lustrated folder free. 
Terms to dealers. 

The Rundel Sales Co. 

67 State St., 

Rochester, N. Y. 




THE PERFECT 



Auto and Carriage Washer 

Extra 
Top 

50c 
Del'd 

Patent app. for 

This washer is a great improvement over other 
makes. The hose connection is of nickeled brass. 
The mop-yarn top will outlast six sponges. 
Will wash sideways between spokes or under 
fenders. Indispensable for Garages, Liveries, 
Laundries or private owners. Sent prepaid on 
receipt of price. Money back if not satisfactory. 
Send for circular. Agents wanted. 

Long & Mann Co., 5 1 6 Graves St., Rochester, N. Y. 




ELECTRICAL MOTORS. — THEIR 

Construction at Home. Scientific American sup- 
plements 75JK 761, 767, 641. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 



™? Cushman 



MOTOR OF MERIT" 



Honestly Built 
Honestly Sold 
2,4,8, 14H.P. 



They are made for 
J^* the man who wants 
* -*" the best. 

CUSHMAN MOTOR. COMPANY 

2026 N. St.. Lincoln, Neb.. U. S. A. 




MILLS FORaLL MATERIALS. 

OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING ' 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C0T- 
— TON-SEED 10 ROOTS AND HERBS, 
— BY AN UNEXCELLED PR0- 
waCESS. IF YOU WANT 
>Y 'ANY KIND OF A 
iUMIU OR GRINDING 
MACHINE, COME TO 
-fUS AND YOU WILL 

Jar THE BLST 

_■? AND STILL SAVE ' 

dial wiTHusmcT^D^j M2?i£&fi^ 

tsSBUMArES FH££LY rufNUHlt). • uu WONT CrtAI" ! 

SPROUT, WALDRON & CO. 

i tm roR CATALOG N9 4.) MUNCY, Pa.. 



TRADE MARKS. 

Ale. H. & (i. Simnnds Limited 

Antiseptic preparations, C. Bischoff & Ctj 

Antiseptic solutions and compounds, Tripentu 
Chemical Co 

Antiseptics and germicides, W. S. Hiatt/ & 
Co 

Axles and springs, vehicle, Sheldon Axle Co., 
711,00:!, 70,028, 

Beer, Stark-Tuscarawas Breweries Co 

Beverages, preparations for carbonated, K. 
Post 

Bits and augers, I^ord Auger Bit Co 

Boots and shoes, leather, Ileal & Hanscom. 

09,077, 

Boots and shoes, leather and rubber, Selz 
Schwab & Co 

Boots, shoes, and slippers, leather, S'tetson 
Shoe Co 

Brooms, Harrah & Stewart Manufacturing 
Co 

Burial caskets, Northwestern Casket Co 

Cakes, biscuits, and bread, R. JMcVitie, 

G0.9G1 to 

Candy jellies, Roach, Tisdale & Co 

Canned salmon, North Alaska Salmon Co 

.Chemical preparation, certain, T. Meyer 

Chemical preparations, certain, Hnrtmam) & 
Hauers 

Chemical preparations, certain, Theodore Met- 
calt Co 

Chemical preparations, certain, Hartmann & 
H auers 

Chocolate, milk, "Lucerna" Anglo-Swiss Milk 
Chocolate Co 

Cigarettes, Manchester Tobacco Co 

Cigars, C. Grande 

Cigars, New Illinois Athletic Club 

Cigars and cigarettes, J. I. Mullen 

Cigars, cheroots, and little cigars, M. Stacb- 
elberg & Co 

Coffee, H. R. Hall Co 

Cooking, kitchen, and household utensils, B. 
Furst 

Cordage, certain, Planters' Manufacturing Co. 

Ccugh drops, mentholated, Dean Medicine Co. 

Dental plates, D. D. Hyman 

Dentifrices, K. A. Lingner 

Deodorants, breath, R. Porter 

Electroplating apparatus, C. B. Norton Jew- 
elry Co 

Flour, wheat, Niagara Falls Milling Co 

Flour, wheat, Rea-Patterson Milling Co 

Flour, wheat, Dunlop Milling Co 

Foods, certain, Alart & McGuire 

Foods, certain, Roach, Tisdale & Co 

Freight lowering apparatus, Lowerator Com- 
pany of America 

Ginger snaps. Standard Biscuit Co 

Glass tubes, Schott & Gen 

Glassware, certain, Schott & Gen 00.029, 

Graining compound, Chicago Wood Finishing 
Co 

Hair tonic, dandruff remover, and shampoo 
preparations. F. \V, Fitch 

Hat frames, felt and wire, A. N. Dana 

Il.rns, automobile. Post & Lester Co 

Hose supporters, A. Zwirn 

Inks and inked ribbons. International Multi- 
graph Co 

Insoles, O. F. Fogelsong 

Insulated wire, Bridgeport Brass Co. . .69.985, 

Insulating compound, electrical, Mica Insu- 
lator Co 

Jewelry, certain, Wolcott Manufacturing Co.. 

Jewelry, imitation stones for, Wiener Bros... 

Kinematographic apparatus. C. Urban 

Lamp glasses, Schott & Gen 

Laxatives, Barton & Patrick 

Liniment. T. Fitzgibbons 

T,oek washers^ Positive Lock Washer Co 

Magazines, monthly, D. P. Toome.v 

Magazines, weekly, F. V. Chambers 

Medical compound' for facilitating digestion, 

M. Fekete 

I Medicine for domestic animals and fowls, D. 
I E. Hoover 

Milk, unsweetened condensed, Nestle & 

Anglo-Swiss Condensed Milk Co 

I Paint, C. A. Woolsey Paint and Color Co.... 

Paint, Charles R. Long, Jr. Co 

I Paint, ceramic gold, Climax Ceramic Co 

Paints, F. W. Anderson 

j Paints and varnishes. S. n. French & Co.... 
I Paper, Harper Paper Co 

Paper and envelops, writing, G. B. Hnrd & 

| Co 70,019, 

i Paper, wrapping, C. F. Hubbs 

Photographic plates, films, and paper, sensi- 
tized, Self-Developing Plate Co 

Piano and furniture polish, H. S. Brown 

Piano players, automatic, Autopiano Co 

l'.lumbing supplies, certain, ,T. F. Crosswiller. 

Poison for rats, mice, etc., E. S. Wells 

Pompadour rolls, Austin-Walker Co 

Powder, certain, A. Karl 

Powder, foot. Lake Chemical Co 

Printing machines, addressograph Co 

Pumping machinery, steam, Dean Brothers 
Steam Pump Works 

Radiator air valves, Pierce, Butler & Pierce 
Manufacturing Co 

Refrigerators, Grand Rapids Refrigerator Co. 

Remedies for eczema, etc., Glanol Remedy 
Co : 

Rubber flange packing, O. Saven 

Salve. Howell & Ruth 

Shells, paper shot, Union Metallic Cnrtridsre 

Co on.nri. 

Silver and plated ware, certain. B. Rice's 

Sons 

Socket plugs and automatic electric switches, 

Electro-Ad Co 

Stone, quarried soap. Tip Top Soap Stone Co. 

Talking machine records, J, O. Preseott 

i Thread cutting tools, machines, and devices, 

I Oster Manufacturing Co 

i Tools and cutlerv, certain, Seattle Hardware 

! Co 

Tooth paste, Klewe & Co 

Water closet bowls and lavatories, vitreous 

china, John Douglas Co 

Waters, natural mineral. Bii'resborner Min- 

eralbrunnen H. Lohr & Eylort 

Wire, composition, Bridgeport Brass Co., 

00,087, 



(10,000 
60,055 

00,053 

09,959 

70.029 
09,952 

70.020 
00.994 

09,978 

09,982 

09,983 

00,025 
00,905 

09.9G4 
00,051 
00,981 
00,940 

69,938 

09,942 

00,958 

70,011 
70,022 
70.010 
70.023 
70,000 

00.099 
09,997 

09.095 
00.950 
00,992 
09.900 
70,021 
09,040 

00,090 
00,041 
00,008 
00.003 
00.054 
09,970 

70,010 
00,972 
09.92S 
09,930 

70,014 

00,030 
00,080 
00.000 
68.0S4 

00.020 
00,079 
09,980 

70.012 
00.075 
60,074 
70,004 
00,031 
00.943 
G!),9:<7 
7O.025 
09.073 
69,950 

69,935 

00,030 

70,001 
09.989 
70.0116 
70.007 
70,005 
70,015 
70,018 

70,020 
69,998 

70.027 
09,023 
00.922 
70.017 
70,030 
60.070 
00,927 
00,947 
70,013 

00,091 



6O.04S 
60.024 

fi0,057 
60.971 
69,945 



69,934 



70,008 
60.932 
69,967 

70,024 

70.002 
00,946 

70,000 

00,994 

69,988 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 
160 describes the making of a l^-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fuliy the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1 1 24 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
1087 gives a full account of Jhe making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1 527 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 

MUNN ®. COMPANY. P\ibIisKers 
361 Broadway New York 



LABELS. 

"Jan Sis,'* for cigars. Schmidt & Co 14.292 

"Lavengro," for cigars, Schmidt & Co 14,29/! 

"Loredano," for cigars, Schmidt & Co 14,290 

"Medallion." for cigars, Schmidt & Co 14,289 

"M*fiser's Charcoal Gum," for charcoal chew- 
ing gum, J. L. Messer , 14,294 

"The Quality Cigar," for **£ars, Schmidt & 

Co 14.288 

"Van Ryn," for cigars, Schmidt & Co 14,291 



PRINTS. 



'To You — Who Bake," for flour, Washburn 

Crosby Co 2,323 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for aDy of the inventions named in the fore- 
going list. For tern is and further particulars 
addreis Munn ft Co., 361 Broadway, New York. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Ose.— The utilization of llOvolt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who ts versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 1182. Price 10 cents. 
For sale by Mttnn & Co., .^1 Broadway, New York City, 
or by any bookseller or newsdealer. 




The trained ear of the experienced auto- 
mobilist instantly detects the superiority of 
MOBII,OTX in the even, contented" pur-r" 
of the engine that tells the story of perfect 
lubrication. No matter what the type of 
gasoline engine or season of the year, 
MOBILOII* invariably rives perfect lubrica- 
tion under all conditions. 

VACUUM 

MOBILOIL 

is made in five different grades, each grade 
meeting the particular requirements of 
certain automobiles. 

A valuable booklet on motor lubrication 
will be sent Xree on application. Lists 
every automobile made, and shows grade of 
MOBH.OIL. necessary for its perfect lubrica- 
tion. Contains track records and other 
useful information. 

MOBILOIL in barrelB.anii in cans with patent pour- 
ing spout, is sold by all dealers. Manufactured by 

VACUUM OIL COMPANY 
Rochester, N. Y. 



First and Original Motor Buggy 

$250 "SUCCESS" AUTOMOBILE 

Practical, durable, economical 
and absolutely fiafe. A light, 
strong, steel-tired Aato-Buggy. 
Suitable for city or country use. 
Speed from 4 to 40 miles an hour. 
Our 1908 Model has an extra 
powerful engine, patent ball-bear* 
in« wheels; price, $275. AIbo 10 h. p., $400. Rubber Tirea, 
$25.00 extra. Write for descriptive literature. Address 
SUCCESS AUTO-BUGGY MFG. CO.. he. St. Louis. Ho. 




Wizard Repeating 

LIQUID PISTOL 




Will stop the most vicious dog (or 
man) without permanent injury. Per- 
fectly safe to carry without danger of 

leakage. Fires and recharges by pulling the trigger. Loads 
from any Liquid. No cartridges required. Over six shoty in 
nne loading. All dealers, or by mail, 50c. Rubber-covered Holster, 10c. 
With Pistol, 55c. Money-order or stamps. No coins. 
PARKER, STEARNS & CO., 226 South Street, Dept. G, New York 



METAL STAMPINGS 



TOOLS, DIES 

and 

EXPERIMENTAL 

WORK 



Veil Equipped Factory for General 
rbitie Work. Send sample or 

drawing for estimate. 

Eastern Machine and Stamping Co, 
Providence, It. I. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACHINE ANI> STAMPING CO. 

970 Hamilton St.. ricvcllin.il, O. 



LM 



Hmmy33 Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTEK 

MFG. CO, 899 Clinton St., Milwaukee, Wis 



UnnCIC A EXPERIMENTAL WORK. 

ITIUUCLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS ft CO., 



Expert Manufacturers 
Fine Jobbing Work 

228.229 South Street. New York 



WINCHESTER 




ELECTRIC G O O D S.— Biff Cat. 3 cts. Want 
Agents. Ohio Electric Works. Cleveland, O. 



HUbrT & UUIVIPANY »»" MniMuery Builders 

chicaco, u. s. A. 



MqRfUU 



INVENTIONS PERFECTED 

ftUNION MODEL WORKS 
<S3 193 So CLARK St CHICAGO. 



MODELS &■ EXPERIMENTAL WORK, 
u S eJiu Ge . ars - Die9 - To- '*!. Novelties manufac] [V. 
M. P. SC HELL, 1"")9 Union Street, San Francisco 



SUN DIALS 



Complete directions. Anyone 
can make. Special measure- 
ments for your locality. Cost 
50c. and upwards. Useful. Instructive. Have One on 
your place. Money in making for otbers. Price 25c. 
C« L« Woolley, 920 Park Avenue, Baltimore, Md. 



Rifle, Revolver and 
Pistol Cartridges 

Except the powder, everything 
that goes into Winchester cart- 
ridges is, made in our own plant 
under our careful supervision. 
This system and our facilities, 
coupled with years of experi- 
ence in gun making, enable us 
to produce ammunition which is 
conceded to be superior to all 
other makes. To get it any- 
where 'tis but necessary to ask 
for Winchester make and look 
for the Red W on the package. 

WINCHESTER REPEATING ARMS Co. 
NEW HAVEN, CONN. 



SEALED PROPOSALS. 

U. S. ENGINEER OFFICE, JONES BUILDING, 
Detroit, Mich., July 22, 1908. Sealed proposals for earth 
excavation for lock pit at SaultSte. Marie, Mich., will 
be received at this office until 3 P. M., August, 24. 1908, 
and thenpublicly opened. Information on application. 
C. MCD. TownSend, l,ieut.-Col. Engineers. 



U. S. ENGINEER OFFICE, JONES BUILDING, 
Detroit, Mich., July 22, 1908. Sealed proposals for 
furnishing 10.000 barrels of Portland cement will be 
received at tbis office until 3 P. M., August 24, 1908. 
and then publicly opened. Information on application. 
C. MCD. Townsend, Lieut.-Col. Engineers. 



DRYING MACHINES 



For all kinds of gran- 
ular materials. S. E. 
Worreil,Hauni'bal,Mo. 




Do Your Own Printing 



$5 press prints cards, labels, etc. Circula.r, 
book, newspaper press $18. Money saver, 
maker. All easy. Rulessent. Write factory 
for press catalog, type, paper, etc. 

THE PRESS <;•., aierlden, Conn. 



SETS OF CASTINGS OF"K 

MODEL ENGINES § 

"END IB t FOR 126 PAGES 
ILL. CATALOGUE. £ 




,ALSQ TOOLS 



fjETAR WHlEELS.a PARTS OF MODELS 



§ 



S^W^Nsl Bx. - >NV&\\"\- W$5\ > 



Removed to 183 Milk Street. 



Bliss Electrical School 

214 G Street N, W., Washington, D. C. 
Offers a theoretical and practical course in ELECTRICITY, 
complete in one year. Students actually construct Dynamos, 
Motors, etc., and are trained for good positions in electrical in- 
dustries. 16th year opens September 23. Send for Catalog. 

Rose Polytechnic Institute 

A College of Engineering. Mechanical, Electrual and 
Civil Engineering, Chemistry and Architecture, fcxten- 
sive shops and laboratories. 25th year. Expenses low. 
For catalogue and professional register of Alumni, ad- 
dress (J. 1.. ;>lnes, President* Terre Haute, Ind. 



DO YOU WANT GOOD Q 
INFORMATION CHEAP L 



Write to us and we will refer you to a Scientific Ameri- 
can Supplement that will give you the very data you need. 

Scientific American Supplement articles are written 
by men who stand foremost in modern science and industry. 

Each Scientific American Supplement costs only io 
cents. But the information it contains may save you 
hundreds of dollars. 

Write for a catalogue of Supplement articles. It costs 
nothing. 

Act on this suggestion ! 

MUNN & COMPANY 

361 Broadway, New York 



8 4 



Scientific American 



August i, 1908. 



Garden Hose 

Rubber Belting 

Steam Packing 

Rubber Specialties 

N. Y. BELTING & PACKING CO. 



LIMITED 



91 and 93 Chambers Street 

NEW YORK 

Write for Catalogue 



In Case of Accident 

or sudden sickness, do 
not be dependent up- 
on the doctor. He 
may not be at hand. 
K or all such emergen- ^ 
cies 

The U. S. Accident 
Emergency Cases 

are invaluable. Con- 
tain everything neces- 
sary for treating sim- 
ple injuries. It takea 
the place of surgeon 
and physician tempo- 
rarily. Every borne 
should bave one of 
these air-tight metal 
cases. Indispensable to tourists, travelers, sportsmen, 
autoists, etc. Price 8 1 » express prepaid. Agents wanted. 

V. S. EMERGENCY CASE COMPANY 

191 Genesee Street, Vtica, N. Y. 





DECARBONIZER 

chemically removes carbon from 
cylinders, piston rings and valves. 
INCREASES POWER 20 PER CENT 
Volatilizes carbon, in which form it passes 
out thru exhaust. Injury to metal 
impossible. Agents wanted in certain 
localities. Sample* quart can, $1. 50. 
Write to-day for particulars. 

General Accumulator & Battery Co 

138 Second Street, Milwaukee, Wis. 



A Clean Shave 

There is no use in trying to get a clean shave 
with a dull razor. The blade must he strop] 
every time it is used to get good results. No 
steel can possibly hold its edge withe 
stropping, no matter what the maker 
may claim. The GAYLOR _ 

AUTOMATIC STROPPER/ 1 

will resharpen a Gillette or other £ 

blade in I seconds. No skill is £ 

required. A child can use it. 

Money refunded if not entirely satisfactory. 

In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Write for descriptive circular. 

L. B. GAYLOR, AlUton, Mass. 





GOERZ 

BINOCULAR 

"PACOR" 



The smallest and newest PRISM GLASS 
made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

Descriptive catalogue sent on request. 

C. P. GOERZ AMERICAN OPTICAL CO. 
52 Vnlon Square, E„ New York 

Chicago. III. 
1514 Heyworth Building 



San Francisco, Cal. 
703 Claus Spreckels Building 



60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion, free whether an 
invention is probably patentable. Communica- 
tionsstrictlyconOdential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific Jftnericatt. 



A handsomely Illustrated weekly. 



rear; fou 

MUNN 

Btaooti 



Largest clr- 
Terms, $3 a 



dilation of any scientific Journal. _ 

; four months, |L Sold by all newsdealers. 

;.<ftCo. 36iB ™*»*NewYq. r R 

oh Offlee. 626 F BU Washington. D. C. 



IVER JOHNSO 



SAFETY AUTOMATIC REVOLVER 



, Near Bath is not enough. Theonly firearm safety worth having 
is absolute safety. Theonly revolver affording that kind of safety 
j xsthelver Johnson Safety Automatic Revolver. 

Millions are in use— yet not a single report of accidental dis- 
I charge-drop it, kick it. "Hammer the Hammer"— you must pull 
the trigger to fire it. 
Costs no more than near-safeties ; but accurate, hard-hittiniz 
| and positive, with absolute safety. 

Our Booklet "Shots" Mailed Free 

together with our handsome and complete catalogue. 
IVER JOHNSON SAFETY HAMMER REVOLVER 

Richly nickeled. 22 cal. rim-fire or32cal. «C Eitralengthbhl.orblued 
c.f.,S-in. bbl.;or38cal. c.f., SJi-in. bbl. *0 finiehat elighteitracoet. 
IVER JOHNSON SAFETY HAMMERLESS REVOLVER 
?^i ly ?i ck ^ ed,32ca i- cen ^ r - fll,e ' 8 - in - S7 Extra length bbl. or blued 
bbl. or UB cal. center-fire. SJi-in. bbl. *l finish at slightextra cost. 

8old by Hardware and Sporting Goods dealers everywhere, o 
sent prepaid on receipt of price if dealer will not supply. 
L.OOK for owl 8 head on the grip and our name on the bairnl 



i the grip and our name on the barrel. 
IVER JOHNSON'S ARMS & CYCLE WORKS. 1T0 Rim Street, Fltchbure. Mass. 

Mew lork: 99 Chambers 8t. Hamburg. Germany: Plckhuben 4 

8an Francisco: P. B. Bekeart Co., 711 Market 8treet 

Iver Johnson Slngls Butt) 8hotgun« and Irui Bridge Bicycles 




Accidental Discharge Impossible 




The Comptometer 

The most practical adding or calculating machine 

Adds checks, scattered items, cross footings, 
payrolls and columns of any width. 

Multiplies fractions and mixed numbers as 
easily as whole numbers. 

Divides whole numbers and fractions. 

Figures bill extensions, payroll, estimates, 
taxes, assessments, interest, chain discount, 
tonnage,' railroad statistics and mathematical problems of every nature with 
surprising speed and minimum effort. 

Adopt the Comptometer. It will be your greatest safe-guard, steadiest 
employee. It will work indefinitely, overtime, too, without an increase in 
salary. 

Write for pamphlet and special trial offer. Comptometer sent, express 
prepaid, on trial to responsible parties in the U. S. or Canada. 

Pelt & Tarrant Mfg. Co., VV. Wabansla and Paulina Sts., Chicago, 111. 
HIGH-CLASS SALESMEN WANTED. 



depreciation, partial payments, 
inventory, cost, price-making, 



OWN A FACTORY 

Big money making concrete blocks. 
Pettyjohn plants successful everywhere. 
Patented Portable and Collapsible Ma- 
chine is the best, fastest, simplest and 
cheapest. No off-bearing. No cracked 
or broken blocks. No expensive iron 
pallets. Trade rapidly increases. No 
experience necessary. We furnish com- 
plete instructions. Now is the time to 
Write for full particulars. 
The Pettyjohn Co,, 615 N. 6th St., Terre Haute, lnd. 




start. 



DRILLING 

achines 



WELLS 

Over 70 sizes and styles, for driiyng either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Btrong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS.. Ithaca, N.Y. 




/1/fACS/V 

TAPES AND RULES 

ARE THE BEST. 

fc'or sale everywhere. Send tor 

Catalog No. 16. 

Ll/FKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 




"HOW TO REMEMBER'* 

Gent Free to KeaderB of this Publication 






You are no gr«alar Intellectually than 
your memory. Easy, inexpensive, ln- 
•unea income; gives ready memory for 
faces, names* business details, studies, con- 
lops _wiil, public spanking, personality. 



versation 

Send today for Free Booklet. Address 

DICKSON HKflOttY SCHOOL, 700 Auditorium Bldg., ChlMf • 




palmer Motors 

Two and Four Cycle. One.Two 
and Four Cylinder. Stationary 
and Marine. One to Twenty 
H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 
Philadelphia : The Bourse 
Boston: 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 

Vancouver, B. C: 1600 Powell St. 




JAGER Marine 
-4-Cycle Engines 

Skillfully designed and weil 
built. Single lever control, com. 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Sizes A to 60 b. p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 



4 THE BEST LIGHT 



Produces a pare white, powerful steady light, Is absolutely 

safe, and brighter than electricity or acetylene— cheaper tbaa 

kerosene. NO GREASE, DIRT, SMOKE OR ODOR. Makes aad 

burns Its own gas. Made la over 100 different styles. Every 

lamp warranted. Write for catalog. Agents Wanted. 

THE BEST LIGHT C0. R 87 E. 5th St., Canton, 0. 




ORDNANCE EXPERTS— 

Send for full information about the new 

908 Model Lewis Depression Position Finder 

Address CHARLES n . DALLY, Ordnance Specialist, 29 Broadway, New York, U. S . A. 

Cable Address Chasdally, New York £j?) 



Engineering News 

<^ (ILLUSTRATED) *-^ 

214 Broadway, New York , 

The leading weekly Engineering paper of the world, devoted to the interests of G'vil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. . Send for free sample copy. 




COLD GALVANIZING 

IMPORTANT PATENT DECISION 

An important de- 
cision has just been 
rendered by Judge 
Cross of tbe Circuit 
Court of tbe United 
States, District of New 
Jersey, in favor of tbe 
Hanson & Van Winkle 
Co., of Newark, N. J.. 
ana Chicago, III., and 
against tbe United 
States Electro-Gal- 
vanizing Company, of 
Brooklyn, New York, 
for a new process at electro-galvanizing. 

IN EQUITY ON FINAL. HEARING 

Tbe Hanson & Van Winkle Co. took up this figbt 
single handed some six years ago. and have conducted 
it at great expense, feeling confident of final success. 

This seems a particularly opportune time to call tbe 
attention of all those interested in galvanizing pro- 
cesses to the perfection to which tbe Hanson& Van 
Winkle Company has brought this art and to tbe fact 
that their salts and processes have now been authori- 
tatively declared to be free and clear of infringement 
on this patent, which had heretofore been asserted to 
be ali-controlling. Whatever may be said of its 
validity as against others* as against tbe salts 
and processes of this company tbe patent is of no 
effect. 

While the process of the Hanson & Van Winkle Com- 
pany, as installed by their experts, is simple and inex- 
pensive, their intention j S to install at ance in the 
larger cities, outfits in connection with their improved 
mechanical devices in order to show pro&pective users 
tbe advantage of their methods. 



ROTBAEILER 

THE WRENCH WITH A GRIP 

NEW WRENCH. 
Drop forged of the 
finest quality Tool 
Steel. For turning or hold- 
ing pipe, pipe fittings, bolts, 
bars, shafts, etc. Simpler, 
stronger, lighter and more 
efficient than any other pipe 
wrench on the market. De- 
signed on new lines. Upper 
jaw, shank and handle 
forged in one piece. No 
rivets, no loose parts to get 
out of order. The most sat- 
isfactory tool of its kind ever 
made. Household size 
$2.00, express prepaid. 

Write to-day for Illustrated 
Booklet 

Crescent Forgings Company 

1201 Railroad St., Oakmont, Pa. 



IJfPEJWOOJJ 

% 




THE MACHINE YOU 
WILL EVENTUALLY BUY* 



Good enough for me 



New Center Gauge 

This Center Oauge is a nov- 
elty, having adjustable notches 
which will be at once appre- 
ciated by any user. It is made 
from tem pered cruci ble steel 
and all edges arc carefully 
ground to insure accuracy. Sent 
postage paid to any address, 40c. 

GOODELL-PRATT CO., Greenfield, Mans. 




TOOlS! T001S! W! 

We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 

Montgomery & Co., 109 Fulton St., New York City 




IliBRlCATES 

Anything • 



SEND 

ron 

SAM Pit 
_ fBII 
CLINTON *T. 



CHBtsivaca m:ss?susa 



